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The Alleghany Bridge at Pittsburgh, Fa. 

We believe we express a general opinion among engineers 
and architects when we say that the bridge which forms the 
subject of our first page engraving this week, is one of the 
most elegant structures of its class on this continent. Nothing 
can exceed the grace of its outline when seen from a favora- 
ble point of -view. Our engraving, which we reproduce from 
the Building News, gives an excellent idea of this beautiful 
bridge, which was designed and erected in 1860, by the late 
John A. Roebling, who lived to erect many such monuments 
to his great genius, but lost his life from an accident received 
while surveying the approaches to his last and greatest de- j 
sign, the East River Bridge, now in process of construction, I 



with the durability of all kinds of materials. Many a farmer 
has incurred the expense of hauling pine and hemlock lum- 
ber twenty or thirty miles, when his own wood lot would have 
furnished all the timber required. I have known farmers to 
pay an extortionate price for pine plank for a barn floor, when 
they could have procured " clear-stuff " basswood on their 
own land, at less than half the expense of pine. Besides this, 
good basswood will make beautiful floors for any outbuilding 
or dwelling, where the floor is not exposed to the influences 
of wet and heat. 

In many localities, durable timber for fence posts or for sills 
to a building is exceedingly scarce. And yet, there are so 
many varieties of durable timber that, if oak of any kind can 



that a parlor finished with butternut lumber often looks richer 
than if wainscoted with the best black walnut. Many a man 
has purchased black walnut, at an exorbitant price, lor mak- 
ing a hand-rail and balusters for his si airs, or for other work 
in his house, when there were large butternut trees on his 
own land which would have furnished ten times more lumber 
than he required, and that, too, of a superior beauty. 

A common error is frequently committed in selecting dur- 
able building timber for dwelling houses and out-build in "8 
and then choosing perishable timber for sleepers or cross sills 
though the main sills may have been procured of the best 
quality, at a large expense. We frequently fee white oak, or 
red elm sill?, and sleepers of sugar maple, which will drcay 




SUSPENSION BRIDGE OVER THE ALLEGHANY RIVER AT PITTSBURGH, PA. 



under the able supervision of Mr. Washington A. Roebling, 
who, it is said, inherits his father's genius. 

The bridge we illustrate crosses the Alleghany about half 
a mile above its junction with the Monongahela, both of 
which streams, when united, form the Ohio. The town of 
Pittsburgh is situated on the promontory made by the con- 
vergence of these two rivers, and has, with its suburbs, a 
population of about 200,000. The distance between the abut- 
ments of the bridge is 1,037 feet 5 inches, being divided into 
two main spans of 344 feet 6 inches each, one half span of 
117 feet 5 inches, and a second half span of 171 feet. Four 
wire cables carry the structure ; the two outer ones incline 
outwards from the towers, and the two inner inwards, to give 
stability to the bridge. The lighter cables which carry the 
footway are each 4^ inches diameter, that of the others being 
7i inches. The roadway is 20 feet wide, and the footways 
each 10 feet. The cables are attached to bell cranks at the 
towers, instead of by saddles placed upon rollers — a by no 
means satisfactory arrangement — the vibration of the bridge 
being increased perceptibly by the lightest passing load. The 
towers are about 45 feet high. They are of cast-iron, and of 
an ornate character, the weight they support being entirely 
carried by the four inclined columns, which are braced to- 
gether by latticed castings. 

Selecting Durable and Perishable Timber. 

Todd, in his " Country Homes," makes the following excel- 
lent remarks upon the selection of timber: 

Many persons could save a vast deal of labor and money, 
when making preparations to build if they were familiar 



not be obtained, some other kind of timber may be had which 
will be found quite as durable as oak. Red elm, if seasoned 
before the timber is employed for fence posts, will last quite as 
long as oak. When red elm is employed as sills for a build- 
ing, as the newly hewed sticks are liable to warp and spring, 
the timber should be hewed, framed, put in its place, and pro- 
tected from the sun all in one day, if practicable. In case red 
elm timber can not be secured in a frame soon after it is sawed 
or hewed out, every stick should be placed on a level founda- 
tion, so that stones or heavy timber may be laid above it to 
hold it straight. Red beech is another kind of durable timber, 
which will serve satisfactorily for sills of buildings, or for 
posts or beams, where the timber is liable to be exposed to 
dampness or the influences of wet and heat. Red beech will 
be found an excellent substitute for oak. As this kind of tim- 
ber rarely grows where we find oak forests, it may be sawed 
into all kinds of timber for dwelling houses or outbuildings. 
It will make joists, studs, and excellent floor boards, provided 
they are " stuck up " straightly soon after the logs are sawed, 
so that the pieces may have an opportunity to season straight 
without being warped by the sun. Butternut is another kind 
of timber that is often more durable than any oak,even when 
employed lor fence posts. Butternut is usually a soft wood, 
often softer than white pine. Therefore, this kind of timber 
may be employed for roof boards, lor flooring, for casing and 
window sills, or for making doors Tet, as butternut timber 
is so liable to warp and spring, when the pieces are seasoning, 
it is always important that this kind of lumber should be 
stuck up while the timber is green, that it may be straight 
after the pieces are well seasoned. The grain is * beautiful, 



as soon as basswood or buttonwood. When the ends of sleep 
ers are received in gains cut in the sills, the very ends are 
more liable to decay than any other part, especially if water 
is allowed to find its way down in the joints. For this reason, 
it is always quite as important to select durable timber for 
joists and sleepers as for sills. But when the sills of a build- 
ing are resting on a high wall, where the timber will be ex- 
posed to the alternate influences of moisture and dryness, al- 
most any kind of wood may be employed ; and so long as wa- 
ter can be kept from the surface, from cracks and from morti- 
ses, even perishable timber will remain quite sound. Bass- 
wood, white beech, maple, and other kinds of timber that are 
known as perishable, will satisfactorily serve these purposes, 
and continue sound so long as tbe sticks can be kept dry. 

In numerous instances, persons who have many acres of 
oak, chestnut, and other durable timber, near by, have gone 
thirty miles to purchase hemlock scantling and boards for 
building a barn, when either of the kinds mentioned would 
have subserved a more satisfactory purpose, and would not 
have cost one half so much. Oak and chestnut will make ex- 
cellent roof boards, or vertical boards for any outbuilding. I 
ha\se in mind a barn that was covered with basswood boards, 
put on vertically ,in 1832, and they are good for another thirty 
years. Had the boards been seasoned, planed, and painted, 
as they should have been before they were used, they would 
have been quite sound at the present writing. I have met 
with many large barns, at the West, which were built wholly 
of oak. 

Papek was first made from linen in the year 1302. 
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SCIENTIFIC INTELLIGENCE. 



BROMIDE OF SODIUM. 

According to the testimony of physicians this Bait is more 
effective than the bromide of potassium, Tlnd hence a cheap 
way for its preparation has become desirabJe. Mr. Castelhaz 
prepares, in the firjt place, bromide of ammonium by causing 
bromine to fall drop by drop into dilute, but pure liquid am- 
monia contained in a series of Wolff's bottles. The liquids 
after saturation are evaporated in a cast-iron retort, to which 
an earthenware receiver is fastened, to catch any of the vola- 
tile products that may go over. 

The bromide of ammonium thus obtained is converted into 
bromide of sodium by being mixed with pure carbonate of 
soda, and the carbonate of ammonia produced by the reaction 
is expelled by heat. Perfectly pure and anhydrous bromide 
of sodium can be prepared in this way. 

CHEMICAL PRIZE OFFERED. 

The great confnBion that now obtains in the nomencla- 
ture of chemistry and in the oonstruction of formulas, has led 
to the offer in Gottingen of a prize for a new and exact deter- 
mination of the atomic weights of the metals of the earthB, 
with indication of the limits of errors of the experiments 
made and a review of the labors of other authors in thiB di- 
rection. The author of the thesis must discuss the question 
whether the hypotheses of Prout and Dumas are to be re- 
tained or rejected, and whether any differences in them can 
be explained on chemical or physical grounds. The first 
prize is of the value of £75, and the second of the value of 
£30, to be awarded on the 11th of March, 1873. Essays in 
German, French, English, or Latin may be forwarded to Dr. 
Miiller at Gottingen. 

SULPHO-CYANIDE OF AMMONIUM. 

This Bait has been used as a delicate test for iron, and to 
some extent in photography. It is now proposed to employ 
it to produce a sudden reduction of temperature. When a 
considerable quantity of the salt is dissolved in water at 208° 
Fah., the temperature sinks rapidly to 28° Fah., showing a 
change of temperature of 180° Fah. 

If this salt could be obtained in large quantities it would 
doubtless find a large consumption for artificial freezing mix- 
tures. At present itB manufacture and application are limited, 
and it is hardly used for any other purpose than those indi- 
cated above. 

INFLUENCE OF IRON ON WATER. 

It is not generally known that a few Bcraps of iron will 
prevent the bad odor from forming in water left to stand for 
days and weeks. The metal removes the free oxygen in the 
water, and thus prevents the oxidation of the organic matter 
that may be in the water. 

A better agent for rendering river water sweet and healthy 
is to employ chloride of iron. A very small quantity Buffices 
to throw down the organic matter and thus to purify the 
water. There are few disinfectants bo valuable as the 
chloride and the Bulphate of iron, and they ought to be kept 
about every household. They are equally important to stop 
bad cases of bleeding from the nose or from cuts. 
A NEW WASH FOR WOOL AND SILK. 

Instead of using the fumes of sulphur, M*. Frezon proposes 
the following mixture : 4 lbs. oxalic acid, 4 lbs. table salt, 
200 quarts of water. The goods are laid in this mixture for 
an hour. They are then generally well bleached, and only 
require to be thoroughly rinsed and washed. For bleaching 
straw it is best to soak the goods in caustic soda and after- 
wards to make use of chloride of lime or Javelle water. The 
excess of chlorine is afterwards to be removed by hyposul- 
phite of soda, called anti-chlor. 



American Inventions In England. 

A correspondent of the New York Times writes that England 
is not specially wide awake to the introduction of new in- 
dustries, but a gentleman advertises a book under the title of 
" Seventy Pounds a Year ; How I Make it by my Bees ; " and 
another, who haB been engaged for a few years in rearing 
silk worms in Devonshire, calculates that a hundred acres of 
land will give an average net profit of $50 an acre. The 
science of keeping silk worms by means of artificial heat 
and ventilation has been brought to great perfection. There 
is alBo a movement for the cultivation of beet sugar in South- 
ern England and Ireland, and county Cork has some hopes of 
being permitted to supply the United Kingdom with to- 
bacco. 

American inventions are taken up with more readiness 
than most others, for it is now very thoroughly impressed 
upon the British mind that we are an ingenious people. Bir- 
mingham, for instance, is going into the manufacture of 
Bcrews iu the American Btyle on a large scale, and some time 
since adopted th» iro» pins. Cramer, in London, has copied 
some of the improvements in the American harmoniums, and 
boasts that he can furnish them forty-five per cent less in 
price, on account of the greater cheapness in labor and mate- 
rials. The American street railways, with beautiful cars, 
made by Stephenson, of New York, have begun to run in 
London, and in a few months they will radiate to every 
suburb of the metropolis. On the opening day crowds col- 
lected to see them start, and for the first trips they were 
allowed to pile on in the New York fashion ; but after that 
day no person will be allowed to stand, and the conductor 
will be prosecuted if he ever exceeds, inside or out, the regu- 
lation number. This rule is everywhere strictly enforced. 
Asphalt pavement is, I believe, a Parisian luxury ; but it has 
been tried with great Buccess — granite laid in asphalt — in 
some of the most heavily worked streets in London. The 
Stones are solid, unworn, and there is neither mud nor dust. 



Strange Noises Heard at Sea ofi Grey Town. 

A correspondent of Nature vouches for the recent occurrence 
of a phenomenon of which we have heard before, but have al- 
ways regarded as doubtful, as the persons who made the 
statement were not in our opinion reliable observers. He 
says : 

" I am guided only by the desire of seeking a solution of 
what to me and to many others appears a very curious phe- 
nomenon. The facts related can be vouched for by numbers 
of the officers and crews of any of the R. M. Company's ships. 

" I must premise that this phenomenon only takes place 
with iron vessels, and then only when at anchor off the port 
of Grey Town. At least, I have never heard of its occurring 
elsewhere, and I have made many inquiries. 

" Grey Town is a small place, containing but few inhabit- 
ants, situated at the mouth of the river St. Juan, which sep- 
arates Nicaragua from Costa Rica, and empties itself into the 
Atlantic, lat. 10° 54' N., and long. 83° 41' W. In this town 
there are no belfries or factories of any kind. 

" Owing to a shallow bar, vessels cannot enter the harbor 
or river, and are therefore obliged to anchor in from seven to 
eight fathoms of water, about two miles from the beach, the 
bottom consisting of a heavy dark sand and mud containing 
much vegetable matter brought down by the river. Now, 
while at anchor in this situation, we hear, commencing with 
a marvelous punctuality at about midnight, a peculiar metal- 
lic vibratory sound, of sufficient loudness to awaken a great 
majority of the ship's crew, however tired they may be after 
a hard day's work. This sound continues for about two hours 
with but one or two very Bhort intervals. It was first noticed 
some few years ago in the iron-built vessels Wye, Tyne, Eider, 
and Danube. It has never been heard on board the coppered- 
wooden vessels Trent, Thames, Tamar, or Solent. These were 
steamers formerly employed on the branch of the Company's 
Intercolonial service, and when any of their officers or crew 
told of the wonderful music heard on board at Grey Town, it 
was generally treated as " a yarn " or hoax. Well, for the 
last two years the company's large Transatlantic ships have 
called at Grey Town, and remained there on such occasions 
for from five to Bix dayB. We have thus all had ample op- 
portunity of hearing for ourselves. When first heard by the 
negro sailors they were more frightened than astonished, and 
they at once gave way to superstitious fears of ghosts and 
Obeahism. By English sailors it was considered to be caused 
by the trumpet fish, or what they called such (certainly not 
the Gentriscus seolopax, which does not even exist here). They 
invented a fish to account for it. But if caused by any kind 
of fish, why only at one place ? and why only at certain hours 
of the night ? Everything on board is as still from two to 
four, as from twelve to two o'clock, yet the sound is heard be- 
tween twelve and two, but not between two and four. The 
Bhip is undoubtedly one of the principal instruments in its 
production. She is in fact for the time being converted into a 
great musical sounding board. 

" It is by no meanB easy to describe this sound, and each 
listener gives a Bomewhat different account of it. 

" It is musical, metallic, with a certain cadence, and a one- 
two-three time tendency of beat. It iB heard most distinctly 
over open hatchways, over the engine-room, through the coal 
shoots, and close round the outside of the ship. It cannot be 
fixed at any one place, always appearing to recede from the 
observer. On applying the ear to the Bide of an open bunker, 
one fancies that it is proceeding from the very bottom of the 
hold. 

" Very different were the comparisons made by the different 
listeners. The blowing of a conch shell by fishermen at a 
distance, a Bhell held to the ear, an ffiolian harp, the whirr or 
buzzing sound of wheel machinery in rapid motion, the vi- 
bration of a large bell when the first and louder part of the 
sound has ceaBed, the echo of chimes in the belfry, the rico- 
cheting of a stone on ice, the wind blowing over telegraph 
wires, have all been assigned as bearing a more or less close 
resemblance ; it is louder on the Becond than the first, and 
reacheB its acme on the third night ; calm weather and smooth 
water favor itB development. The rippling of the water along- 
side and the breaking of the surf on the shore are heard 
quite distinct from it. 

" What is, then, this nocturnal music ? Is it the result of a 
molecular change or vibration in the iron acted on by some 
galvanic agent peculiar to Grey Town ? for bear in mind that 
it iB heard nowhere else, not at Colon, some 250 miles distant 
on the same coast, not at Porto Bello, Carthagena, or St. Marta. 
The inhabitants on shore know nothing of it. If any of your 
numerous readers can assign a likely cause, will they be 
pleased to Btate by what means, if any, its accuracy may be 
tested ? If required, I can forward a specimen of the mud and 
sand taken from the anchor." 



Sulphur In Street Gas. 

Mr. Henry Wurtz, the [editor of the American Gaslight 
Journal, has noticed within hiB experience, more than one in- 
stance in which gas as delivered to consumers tinged lead 
paper strongly, and was complained of as malodorous, where- 
as at the works the purification was apparently managed 
with care, and the gas directly from the purifiers sweet. He 
has been induced to believe that some of the sulphureted 
compounds known to exist in gas, which do not tinge the test 
paper and are not taken out by iron or even by lime, may un- 
dergo afterwards spontaneous, decomposition, with formation 
of sulphureted hydrogen or rather of sulphide of ammonium, 
and he does not now resign this belief; but what he now 
wishes to ask of our gas managers is whether the following 
does not indicate one method by which such a result could 
readily occur, without constant and competent chemical super- 
vision or inspection of their purifying operations ; and has 
not thiB accident often led to inexplicable, annoying, and per- 



complaints on the part of their customers? The ex- 
tract is from the evidence of that eminent gas-chemist, Dr. 
Letheby, before an English Parliamentary Commission, given 
April 1, 1870, and relating to a case of this kind, similar to 
the one he cites from his own experience, which occurred at 
Rotherham, and which was investigated by another chemist, 
Mr. A. H. Allen. Dr. Letheby says : 

"I am the chief gas examiner appointed by the Board of 
Trade for the metropolis. I have heard Mr. Allen's evidence. 
Last October, the gas supplied by the Great Central Gas Com 
pany showed a quantity of sulphureted hydrogen, which, 
from an accident, had been absorbed by the water in the tank, 
and it took four months to eradicate it. I therefore exonerated 
the company from the fines to which they were liable. If, 
from the purifier not acting, foul gas getB into the gas-holder, 
it so taints the water that sulphureted hydrogen may exist 
in the gas for a long time. The results of Mr. Allen's exam- 
inations show a very small proportion of sulphur. In London 
there are frequently 20 grains in 100 feet. The ammonia in 
the gas at Rotherham is also very low, as 5 grains are consid- 
ered a fair quantity. Coppeias is quite a proper material for 
use in purification, if properly managed ; but unlesB used 
with sawdust there may be accidents." 



American Quercitron and Sumac. 

Alex. S. Macrea, Anglo-American Produce Broker at Liver- 
pool, England, sent out circulars last fall, showing the value 
of these two articles of commerce. Of sumac he states that 
Liverpool frequently imports from Sicily 6,417 bags in a day, 
and exports to America in one day 1,200 bags, and then goes 
on to explain the utter fallacy of our permitting such a foolish 
work. He says that from actual experiments, the American 
sumac contains from 10 to 20 per cent more tannin than any 
other, and yet we import the product of other countries. Mr. 
Macrea asserts that we should be reaping the benefit of sell- 
ing thousands of tuns of this article, at $125 per tun, instead 
of importing the same, as it grows in great quantities in 
Maryland, Virginia, and other States. Of quercitron (ground 
black oak bark), he says : 

"Our chief supply of quercitron has, ever since its general 
introduction fifty years ago, reached us from Philadelphia 
and Baltimore, with occasional consignments from New York. 
Philadelphia bark comes in hogsheads, as is well known, and 
from the fact that in Philadelphia it is branded ' first sort,' 
and must consequently be up to the mark in quality, gives a 
reputation to that port, which no other rivals. Baltimore 
comes in bags, and most of it is intrinsically the same as that 
which comes from Philadelphia, but from the fact that it is 
not so carefully ground or packed, fetches, as will be seen by 
the quotations, a much lower price : 1st Philadelphia, in hogs- 
heads, $60 per tun. 1st & 2d Baltimore, in bags, $35 to $45 
per tun. 

" As this article abounds in untold quantities in Maryland, 
Pennsylvania, Virginia, etc., and as the consumption in 
Europe is enormous, it may be well to call attention to a 
' new feature,' which will give more general employment, 
and benefit everybody. The ' new feature ' is to send the 
bark ' pulverized ' like flour or florine. This attained, poit of 
shipment or place of production makes no difference, whereas 
the value increases to $70 or $80 per tun. Indeed, in the 
first instance, I myself made $90 per tun, and fully believe 
in perpetuity this will be a nearer value. Wherever bark or 
sumac mills abound, their present machinery can readily be 
adjusted to do the work of fine 'grinding;' when nothing 
remains but its being packed in hogsheads lined with paper, 
aud shipped to England from any contiguous port. The con 
sumption will be largely increased." 



Application of Picric Acid f or Imparting to Ivory, 
Bone, and Horn a Beautiful Red Color. 

According to C. Menethe following recipe will impart the 
required color. Take 4 grms. of picric acid, and dissolve in 250 
grms. of boiling water ; add, after cooling.S grms. of liquid am 
monia. Dissolvealso2 grms. of crystallized fuchsine (magenta) 
in 45 grms. of alcohol, dilute with 375 grmB. of hot water, and 
next add 50 grms. of ammonia. As soon as the red color of 
the magenta solution has disappeared, the two solutions are 
mixed together, making a bulk of liquid amounting to about 
i liter, which is a sufficient quantity for dyeing from four to 
Bix sheep'B-skins. Ivory and bone should be placed in very 
weak nitric or hydrochloric acids first, before being immersed 
in the ammoniacal liquid; wood cannot be dyed by this 
liquid, unless it has been previously painted over with paste 
made from flour. When, to the ammoniacal liquid, some 
gelatin solution is added, it may serve as a red ink which 
does not attack steel pens. By varying the proportions of 
the magenta and picric acid, the tints obtained may be varied 
from a bluish red to a bright orange red. The desired colorB 
do not appear until the ammonia is evaporated. 



A PECULIAR branch of industry flourishes in the Mulden- 
thal, Germany, between Zwickau and Glauchau. This is the 
growing of willows for basketmakers. The dearest sort, the 
green osier, goes chiefly to Bavaria, and is there used for 
basket-work. The coarser sort is made into ordinary bas- 
kets, etc., in the valley where it is grown. The acre of wil- 
lows brings in about a hundred dollars, but requires a great 
amount of care and work in its cultivation. This industry 
has been carried on there ever since the twelfth century. 



INVENTORS and others visiting the National Capital will 
find the St. Cloud Hotel, corner 9th and F. St., near the Pat- 
ent Office, a good place to sojourn. It is located in the midst 
of many of the public bureaus and the charges are more rea- 
sonable than at many other hotels in Washington. 
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The Royal Albert Hall of Arts and Sciences— A 
magnificent System of Beating and Ventilation. 

The subject of heating and ventilation is one of ever re- 
curring interest, and of universal importance. We, therefore, 
copy from Engineering the following description of the ap- 
paratus employed in the immenBe Royal Albert Hall, in Lon- 
don, one of the largeBt public buildings in the world : 

When it is considered that the Albert Hall of Afts and 
Sciences, now in course of erection at South KenBington, is to 
accommodate about 8,000 persons seated, the magnitude of 
the arrangements for preserving an equable temperature and a 
pure atmoBphere will be realized. The capacity of the hall 
amounts to five million cubic feet, so that the warming and 
ventilation cauBed the committee some anxiety, and they in- 
vited a limited number of engineers to send in plans for 
effecting those objects. The various plans Bubmitted were 
carefully considered," and it was finally reBolved to adopt that 
of Mr. Wilson W. Phipson, Assoc. Inst. C. E., which is now 
b :ing carried out under his immediate superintendence. The 
main points by which any arrangement had to be governed 
were economy in warming, and a satisfactory combination of 
this process with that of ventilation. The heating power 
determined on by Mr. Phipson consists of an arrangement of 
diBtinct coils of hot water pipes, placed in three air chambers. 
One of these chambers is carried under the main corridor, a 
second runs beneath the seats of the amphitheater BtallB, whilst 
a third passes under the arena. TheBe three chambers are 
connected with two fans, the combined supply of air from 
which will be about three million cubic feet per hour. One 
of theBe fans blows to the right and the other to the left, the 
fresh air drawn from the outer atmosphere being thus dis- 
tributed through the chambers. ThiB air, "warmed by the hot 
water coils, is conveyed to the body of the hall from the 
chamber under the main corridor by means of channels built 
in the walls. These channels are also in communication with 
the corridors, boxes, and all the adjoining private rooms. 
From the chamber beneath the amphitheater stalls the warm air 
finds its way into the hall through perforations in the risers ol 
the seats. From the arena chamber the air enters the building 
through the interstices between the floor boards. By these ar- 
rangements the entire power of the apparatus may be concen- 
trated on the hall , thus thoroughly warming every portion of it; 
at the same time means are provided for warming the inclosed 
rooms independently when necessary. The amount of heat- 
ing surface in the iron pipes required to carry out thiB ar- 
rangement is about 28,000 square feet. The temperature the 
apparatus is calculated to maintain in the hall is about 58° 
Fah. as a mean during the winter months. 

The fresh air is supplied to the fans through two air shafts, 
6 ft. by 6 ft., which are situated at the south-eastern end of 
the building, near the Horticultural Gardens. In each of 
these shafts is placed a self-acting valve, fitted with an index 
dial which registers the amount of air passing into the build- 
ing. Arrangements are also provided in these shafts for cool- 
ing the air in itB passage to the hall in Bummer by meanB of 
Bprays of water. The fans are 5 ft. 9 in. in diameter, and are 
to be worked by two direct-acting engineB of 3-horse power 
each. The heating apparatus fixed in the air chamberB con- 
BiBts of Bixteen distinct coilB of 4-inch hot water pipes, heated 
by condensing boilers so arranged that each condenser has its 
direct coil of pipeB to work. By this means either a part or 
the whole of the coils may be utilized, according to the tem- 
perature of the external air. These condensers are supplied 
with steam from two boilers belonging to the pumping en- 
gines of the Horticultural Gardens. In caBe of need a sup- 
plementary boiler will be provided, which will give a total 
force of about 75-horBe power. 

The modus operandi will be aB follows : The temperature of 
the hall will be raised to the requisite degree by the time the 
audiences arrive ; as soon as this point is reached, and whilBt 
the public are being admitted, the air entrances to chambers, 
Nos. 2 and 3, will be partially closed by meanB of valves. This 
will allow of only one sixth of the amount of air neceBBary 
for ventilation to pass through these sourceB. The remaining 
five sixths will be distributed by means of four Beparate chan- 
nels to the air chamber, No. 1, under the corridor. From this 
chamber the air will be distributed equally all through the 
entire building by means of the air channels formed in the 
walls, to which we have already alluded. It will thus iBsue 
upon every floor into the body of the hall, being admitted as 
far aB possible from the audience. 

The ventilation is provided for by an opening, having an 
area of 120 square feet, for the escape of the vitiated air, 
which iB formed in the center of the ceiling at the highest 
possible level. This opening iB surmounted by a Bhaft rising 
some feet above the roof and which is fitted with regulating 
louvreB. The heat generated by the system of lighting the 
hall will increase the suction of this Bhaft at night. During 
day performances, however, continuous circulation will be 
insured by a ring of gas jets from burners with which the 
Bhaft iB provided. 

From a recent visit to th e Albert Hall, we are enabled to 
report the satisfactory progress of the building generally, 
under the able superintendence of Colonel Scott, R. E. With 
regard to Mr. PhipBon's arrangements, we found that the 
pipes for heating were all fixed in the outer circle main heat- 
ing chamber, and the connexions were being made with the 
Bteam pipe to the condensers. About one third of the inner 
circle chamber is completed, and the remainder of the work 
is progressing. On Wednesday week the wedges between the 
crown of the roof of the hall and the Bcaffolding which had 
previously supported it were struck. The results of this 
operation were highly satisfactory, the total deflection beiug 
only five sixteenths of an inch. The roof, be it remembered, 
is of wrought iron, and covers an elliptical area of 220 feet by 
185 feet, with a rise of 33 feet. 



Music and Musical Instruments. 

The first and most powerful instrument is the human voice. 
This has been acknowledged by the greatest artists, and all 
composition for single instruments owes its perfection to ap- 
proximation to the human voice, and every instrumental ar- 
tist must take a great vocalist for a model. " It is no wonder," 
Bays the well-known violiniBt Rode, addreBBing the Dresden 
orcheBtra, " that your tone is so fine ; you are continually 
listening to great singerB." 

We might as well attempt to say how much has been 
thought as to answer the question, how much has been sung 
or composed for the voice ? With the last singer the last man 
will have departed from the earth, as AnaBtasius Gruen so 
beautifully sayB. It would be impossible to name all the vo- 
calists who have for ages past enchanted all grades of people ; 
and, indeed, are not their names engraved upon the hearts 
and memories of the millions who had the happineBB of 
listening to them ? 

Next to the voice the pianoforte claims our attention. This 
instrument, which, in its completeness, is the representative 
of the orchestra, and haB arrived at a high state of perfection, 
is universally adopted by all civilized nations. From the 
middle of the last century some of the finest intellects have 
exerciBed themselves upon the perfection of thiB noble instru- 
ment, and we will mention only a few whose names are aB 
familiar aB household wordB. Streicher of Vienna, Erard of 
Paris, Broad wood of London, and last, but indeed first in this 
line of artiBts, Steinway of New York, whose remarkable in- 
ventions have transformed the pianoforte and brought the 
quality of its tone as near the human voice as possible. 

The musical catalogues show yearly some three to four 
thousand new pieces adapted to the pianoforte, but the finest 
works for this instrument are the productions of the classic 
masters ; still we cannot imagine anything more rounded in 
beauty, more flowing, more brilliant than a pianoforte per- 
formance carried out with all the modern perfection. 

The amount of enjoyment, of refreshment, of enlivenment, 
of dissipation of care, of benefit the pianoforte has conferred 
on society, lies beyond the power of imagination to conceive 
or offer to describe. 

Owing to the deficiency of the pianoforte in regard to the 
retention of tone, and the difficulty of access to the organ, a 
new instrument has been invented as a substitute, the Phys- 
harmonica or Harmonium, which has reached its greatest per- 
fection in Paris. 

The origin of stringed instruments goes as far back into 
antiquity as that of song. Apollo represents both these 
forms of spiritual manifestation which have their impulse 
deep within the human heart. 

In their variouB degrees of hight and depth of tone, the 
violin, the viola, the violoncello, and the double baBB, corre- 
spond with the variouB gradationB of the human voice — 
the soprano, alto, tenor, and bass. The violin is the queen of 
the orchestra and the most esteemed solo instrument in con- 
certs. With a wider range, and leBB circumscribed in its ef- 
fects, it is a very appropriate representative of the Boprano 
voice. ItB highest aim, therefore, is to compete with song. 
The violin advanced to its standard of perfection under the 
hands of the Italians ; but the efforts of the French Bchool 
must also be acknowledged, upon which Spohr improved, 
transplanting it to German soil. 

It is strange that upon this little capriciously-shaped in- 
strument, which will not suffer itself to be modified in the 
slightest degree, such mighty performances should take 
place. The well-known Cremona violins made by Stradivari 
and by Peter and Joseph Guarneri, and Amati, now about 
two hundred years old, surpass all others, notwithstanding 
the beauty of finish and structure of those made by Stainer 
and Villaume. 

The violin, in accomplished hands, is undoubtedly the in- 
strument that reveals the fulleBt emotion ; it can be made to 
touch the chords of the human heart as effectually as the 
wind does those of the jEolian harp. 

Of the moBt prominent performers on this instrument we 
mention but a few, such as Rode, Spohr, Viotti, Kreutzer, 
•Baillol, Paganini, De Beriot, Ernst, Vieuxtemps, Molique, 
Sivori, Ole Bull, LipinBki, Lvoff, Mlilanollo, and in quite re- 
cent times, Joachim. 

The treatment of the viola and violoncello is similar to that 
of the violin ; but both instruments have their special char- 
acter and their respective worshipers who give them the pref- 
erence over the violin. 

The viola approaches nearest to the human voice in the 
quality of its tone, and the great masters have therefore em- 
ployed it very frequently, although it is but seldom uBed for 
solo performances. It occupies a particularly conspicuous po- 
sition in Weber's and Spontini's operas. 

The violoncello is more generally adopted as a solo instru- 
ment, and proved a thing of rare beauty under the hands of 
such perform erB of the past and present as the following : 
Romberg, Dotzauer, Servais, Merk, Kummer, etc. 

The double baBs is the foundation of the whole bass power 
of the orcheBtra, and has in recent times received much culti- 
vation, owing principally to Beethoven, who uses it very ex- 
tensively in his symphonies. It is but seldom UBed as a Bolo 
instrument, although in former days Hindi of Vienna, and, 
more recently, Bottesini have delighted audiences by their 
performances. 

In passing to the wind instruments we all know the pecu- 
liarly soft and clear tones of the flute ; the hautboy with the 
tones of pain and humor ; the clarionet with its impassioned 
notes ; the bassoon with its basB voice of pain or good-natured 
bluster ; the horn with its magical tone, full of foreBt associ- 
tions ; the trumpet with its martial and alarming soundB ; 
and the majestic, profound, and serious trombone. 
The significance of the various instruments is best learned 



by their application. The best study for this purpose is the 
symphonies of Beethoven and the operas of Weber, wherein 
the listener discovers the moBt acute appreciation of the ca- 
pacities and the finest perception of the use of the different 
instruments. 

In earlier times instrumentation was much more simple 
than it is at present, and abuses have crept in, the great ex- 
cess often thwarting its own ends, although great effects have 
been produced by men like Spontini, Berlioz, and Meyerbeer. 
The latter has appropriated instruments that occur but sel- 
dom in the orchestra, which has frequently resulted in great 
effects. 

The guitar has received considerable cultivation from 
Guiliani and Stoll ; and so has the harp, in more recent timeB, 
especially through Parish AlvaiB, a man of great and Bur- 
passing talent. 

The impression made by all music depends to a certain ex- 
tent upon the peculiarities possessed by the instruments 
enumerated, but Btill more essentially upon the scale or mode, 
of which, it iB well known, there are two, the major and the 
minor; the former distinguished for its expresion of cheer- 
fulness, the latter more indicative of melancholy. In these 
two modes the various gradations of musical thought are de- 
picted, although other conditions assiBt in varying musical 
expression, which is far more diversified than that of words. 
To overlook the united influences of muBic upon the life of 
the people muBt be impossible, because the part of life bo in- 
fluenced is the best part ; it is the inner life — the life of the 
soul and the mind. To almost every one music bringB re- 
freshment and elevation, and often inspiration, and is, at the 
same time, a relief from the labors of the day. This applies 
to all claBBes of society, and beginning with the unpretending 
dance ascends thence to the higher enjoyment of the opera, 
or of the symphony. From theBe higher creations of the art 
the more susceptible and cultivated people have derived their 
most complete enjoyment ; and it is incalculable how many 
have received new energy, new thoughts and refreshment, 
after the toils of the day, comfort in dark hours, and fresh in- 
ward life ; how many, forBaking the disjointed order and the 
disturbed harmony of the world, have sought and found a 
more perfect order, a more complete harmony, in that picture 
of a more lovely world — the world of tone ! — Stewart's Quar- 



Manufacture of Alum, 

The alum works of Harrison Brothers' chemical establish- 
ment, Philadelphia, Pa., are very extensive. At one end are 
sheds in which is stored the aluminous earth or clay, procured 
moBtly from New Jersey. It is dried, and then ground and 
calcined in reverberatory furnaces. When thoroughly cal- 
cined and purified, it is, while hot, digested for some hourB in 
immense vats of dilute sulphuric acid. It is then washed 
with water, and concentrated — sulphate of ammonia having 
been previously introduced. It is again waBhed and freed 
from any remaining impuritieB, being thus double refined, 
and then boiled by steam in a Roching kettle to a high de- 
gree of concentration ; it is finally transferred to the crystal- 
lizing tubs. These are about eight feet high, and made of 
strong Btaves, which are bo put together in sections as to be 
easily separated. At the end of eight or ten days, the sec- 
tions being removed, a cylindrical mass of apparently solid 
alum iB revealed. This being pierced near the bottom, the 
mother-water at the center flows off along the sloping floor 
into leaden subterranean cisterns, whence it is subsequently 
pumped and variously utilized. The " Pillars of Salt," or, 
rather, of ammonia alum, as the product is called in com- 
merce (the article may be more accurately termed a double 
sulphate of alumina and ammonia), when pierced and cleft, 
are suffered to stand till the mother-liquor has wholly dried 
off, and are then broken up and barreled for the market. Each 
tub produces about twenty-one barrels. This article iB largely 
used by calico printers in the preparation of the mordant for 
their dyes, by paper and color makers, by tanners, and in 
medicine. 

A veiy ingenious and important use of alum is for safe fill- 
ings. Dry plaster is an excellent non-conductor of heat. 
Alum, which is broken up and mixed with the plaster in these 
Bafes, contains a very large percentage of water of crystal- 
lization, which is liberated at a temperature Bomewhat above 
212°, and affords thus the most efficient protection to the con- 
tents of a safe that has ever been deviBed. About 25 to 30 
barrels of alum per week are used by Marvin & Co. in the 
manufacture of their safeB. 



Birds vs. June Bugs. 

Lest the readerB of the Scientific Amebican should think 
that we misstated the ignorance that prevails, even in this 
country, regarding birds and insects, let them read the fol- 
lowing : 

For some days past there has been a man (civilized ?) 
engaged in the neighborhood of the writer's residence Bhoot- 
ing robins, ducks, and fowls because they eat his potatoes ! 
His lot, which has only potatoes and apple-trees on it, was 
turned up from grass thiB Bpring ; the June bugs, the grubs 
of which are Bimilar in habit to those of the cockchafer, have 
been unusually abundant, and the robins have resorted to 
the turned up ground to feed upon the grubs and beetles, the 
former of which would probably destroy the young shootB of 
the potato, the latter, the leaves of the apple-trees. Yet this 
senseless being shootB the robin. We almoBt wish to anathe 
matize such fooliBh ignorance with Athanasian-like energy. 
But as all anathemas will only, if fulfilled, spread scourges 
upon ourselves — may some one who knowB the laws on the 
subject prosecute the wretch, and may an honeBt judge be 
found to reach the only seat of what glimmering of reason 
he has — his purse. 
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THE SCORPION. 



[By Edward C. H. Day, of the School of Mines, Columbia College.] 



Every one has heard or read of the scorpion ; there are no 
natural objects more familiar to us than insects ; and yet, we 
venture to say, that there are but few readers of the SCIEN- 
TIFIC AMERICAN, excepting those who have been educated 
in the technicalities of natural history, that can place the 
scorpion in its proper position in the animal kingdom, or that 
can give anything like an accurate definition of the word in- 
sect. 

The great sub kingdom or " branch," as some naturalists 
term it, of the animal kingdom, called the articulates, consists 
of those animals in which the entire being is divided into a 
series of joints, inclosed in rings forming, generally speaking, 
a hard external skeleton. In the lower forms, frequently, 
each segment possesses a more or less per- 
fect individuality, and the total number of 
segments may be very great. Thus in the 
tapeworm they may be counted by hundreds, 
and most of the joints are capable of atem- 
porary independent existence. 

On the other hand, in the spider, the di- 
vision into segments, although existing, is 
almost concealed, the animal being appar- 
ently divided into but two regions — the one 
composing the head and the limb-support- 
ing portion of the body, the other consti- 
tuting the hind-body or abdomen. 

Among the creatures included in the ar- 
ticulate sub-kingdom, we thus recognize a 
primary broad distinction between those in 
which the ringed character is most appar- 
ent, and locomotive organs are altogether 
wanting, as in the common earthworm; and 
others, such as the lobster, the spider, and 
the various winged insects in which the rep- 
etition of joints is not necessarily so prom- 
inent a feature, and which are all furnished 
with distinct limbs. To the former group 
the great Linneeus gave the appropriate 
name of Annelida ; the various members of 
the latter he massed together as Insecta. 
Later observers found, however, that the 
Crustacea of which the lobster is the type, 
presented sucli great differences from the 
rost that these were separated as a class 
equal to the annelids. Thus the winged insects, the spiders, 
and the centipedes, were left together as the class of insects 
— and this classification obtains with many scientific men at 
the present ; others, however, restrict the term insects to 
those articulates which, in the perfect state, have but six legs 
and are mostly winged, and class the spiders, scorpions, and 
mites, which have eight legs, as " arachnids," and the centi- 
pedes and galley worms, which have an indefinite number of 
feet, as " myriapods." 

Thus the word insect is used at the present day by scien- 
tific men injwo senses, and following the maxim that when 
doctors disagree opinions are free, the reader may consider 
himself at liberty to use the term indiscriminately. But if he 
is wise and wishes to avoid confusion and to cultivate accuracy 
of speech, he will recognize the importance of confining him- 
self to using it in one or the other sense, and in that alone. 
Popular usage is, from ignorance, so loose on this point as 
on many others, that it indicates no choice ; we would, there- 
fore, recommend that the term "insect " be restricted to the 
first arroup, and that the words " arachnid " and " myriapod " 
be introduced into every-day language to indicate the others. 
There will be no difficulty in " naturalizing " such words as 
conversational terms, if taught to children with examples, 
just as they learn the words bird or f.sh. Let bees, butter- 
flies, beetles, and bugs, be always spoken of as insects ; a 
spider as an arachnid ; a centipede as a myriapod. The two 
latter words are not harder to learn or less significant, while 
they will be far more frequently called into use than such 
words as hippopotamus or rhinoceros, about which many- 
syllabled compounds of Greek derivation neither oid nor 
young ever make any great difficulty. 

According to this system the scorpion is an arachnid, a 
member of the same group as the spider. The reader per- 
haps may fail to see much resemblance, and thinking of a lob- 
ster may ask : " H>re are four pairs of legs and a pair of 
pinching ' claws,' and a long jointed hind-body, why don't 
you place this animal with the lobster among the Crustacea 
instead of with the spiders, which have no such large pincers 
and a rounded unjointed abdomen ?" These resemblances 
are only apparent ; the differences are essential. The claws of 
the lobster are modified legs, those of the scorpion are greatly 
developed mouth organs — the latter belong to the head, the 
former to the creature's body. Again, if you examine the 
so-called tails, each segment of that of the lobster is pro- 
vided underneath with a pair of little fins, while those of the 
scorpion are as free from such appendages as the abdomen of 
the spider. The respiration of the crustacean is by gills with- 
in its body — it breathes air from the water in which it lives, 
drawing in the water through its mouth, or even in some 
cases through its shell ; whereas the scorpion breathes air 
directly by means of openings in its sides leading into (loosely 
speaking) lung-like sacs. Finally the lobster arrives at its 
adult state only after passing through a series of wonderful 
transformations, while the scorpion is viviparous, or rather 
ovo-viviparous — the eggs being fully developed and hatched 
within the body of the parent, and the young scorpion thus 
bom begins life in its adult form, altering but little after- 
wards save in Bize. In this fact the reader will notice that 



there is a very essential difference from the development of 
the six-footed insects as described in a former paper. The 
difference between the spider and the scorpion is similar in 
its nature to that between the crab and the lobster. As the 
long, powerful, tail-like abdomen of the latter is represented 
by the almost unseen one of the former tucked away under 
the real body, so the rounded abdomen of the spider repre- 
sents the long-jointed tail of the scorpion with all the parts 
concentrated and brought nearer the central governing head. 
The spider, therefore, stands higher in the scale of existence 
than the scorpion — the formidable-looking though really 
harmless claws of the latter are represented by certain mouth 
organs called " palpi " in the spider. Instead of the sting at 
the end of the tail that gives the former its evil fame, the 
latter has hollow jaws, associated with venom glands, in its 
mouth. The scorpion's sting consists of a hollow claw, un- 
derneath which is the poison gland, and when the creature 




THE RED SCORPION. 

strikes its foe or its prey, the venom is injected into the punc- 
ture. The effects of this venom have been much exaggerated. 
In some cases of enfeebled or peculiarly susceptible constitu- 
tion a bite may prove fatal, though such is seldom the case, 
the wound, however, generally producing very disagreeable 
effects. The most curious fact is, that the poison acts strongly 
on the creatures themselves. It is said that if several be con- 
fined together they will soon be all killed excepting perhaps 
a solitary survivor. So well was this susceptibility to its own 
poison recognized formerly, that the story was originated 
that when a scorpion becomes tired of life it commits suicide. 
Thus stated we fully assent to the statement, the little con- 
ditioned word " when " being, according to our idea, a suffi- 
cient guarantee against a very frequent occurrence of such 
scorpionic hari-kari, 

[At least this is the opinion of M. E. Blanchard, as ex- 
pressed in his beautiful work on insects and their metamor- 
phoses, but Rev. Dr. Smith, President of Dartmouth College, 
who spent the past winter at the Island of Jamaica, informed 
us he had ocular proof that, under j eculiar circumstances, 

the scorpion stung itself to death. — EDS. 

<► ■ » . 

Insects Injurious to Grape-Vines. 

[From the Second Missouri Entomological Report]. 

During the months of July and August, the leaves of the 
grape-vine may often be found denuded of their softer parts, 



are laid in small clusters on the underside of the leaves, and 
while the worms are small, they leave untouched the most 
delicate veins of the leaf, which then presents a fine net- 
work appearance, as shown at the left in the cut ; but when 
they become older and stronger they devour all but the la"ger 
ribs as at the right of the figure. 

When full grown these worms disperse over the vines or 
forsake them entirely, and each spins for itself a small, tough, 
whitish, flattened cocoon, within which, in about three days, 
it changes to a chrysalis 030 inch long, broad, flattened, and 
of a light shiny yellowish-brown color. In about ten days af- 
terward the moths (shown in the figure) begin to issue. This 
little moth is the American representative of the European 
Procris vitis ; it is wholly of a black color, except the collar, 
which is of a deep orange, and the body ends in a broad, fan- 
like, notched tuft, especially in the male. The wings are of 
a delicate texture, reminding one of crape, and when the 
insect is at rest they generally form a perfect 

-— cross with the body, the hind wings being 

completely hidden by the front ones, which 
are stretched out straight at right angles, as in 
the genus Pteropliorus, to which belongs the 
Grape-vine Plume. 

The full grown larva measures rather more 
than half an inch, and tapers a little towards 
each end. It is of a sulphur yellow color, with 
a transverse row of six velvety-black, prick- 
ly tufts on each of the principal segments, 
the lower tufts being less distinct than those 
on the back. The first segment is entirely 
black with a yellow edge, while the spots on 
Segments tl and 12 usually run into one an- 
other. Head small, brown, and retractile, 
being usually hidden in the first segment. 
Fine scattering hairs anteriorly, laterally, 
and posteriorly. The young worm is of a 
very pale yellow, covered with numerous fine 
white hairs, with a slight grayish-brown tint 
on the head, and with the fifth and seventh 
segments paler than the rest, and having the 
black spots scarcely visible. 

This is the only North American grape- 
vine feeding caterpillar which has a grega- 
rious habit, and as gregarious insects are al- 
ways more easily subdued than those of a 
solitary nature, the American Procris need 
never become very destructive. Its natural 
food is undoubtedly the wild grape-vines of 
our forests, and the Virginia Creeper, and Mr. J . M . Jordan 
of St. Louis, has noticed that while it very commonly attacks 
the foliage. of the Concord, yet it never touches the Clinton 
and Taylor in his vineyard — a taste which is remarkable and 
not easily accounted for, since the foliage of the latter kinds 
is more tender and generally more snbject to insect depreda- 
tions than that of the former. 

There are two broods of this insect each year with us, some 
of the moths from the second brood of worms issuing in the 
fall, but the greater part not leaving their cocoons till the 
following summer. 




with nothing but the veins, and sometimes only a few of the 
larger ribs left skeleton-like, to tell of the mischief that has 
been done. Very frequently, only portions of the leaf will be 
thus denuded, and in that event, if we examine such a leaf 
closely, we shall find the authors of the mischief drawn up 
in line upon the yet leafy tissue, with their heads all toward 
the margin, cutting away with their little jaws and retreating 
as they feed. 

These little soldier-like files are formed by worms in black 
and yellow uniforms which produce a moth popularly known 
as the American Prociisi The eggs from which they hatch 



Perpetual motion, 

We have received from John C. Gardner a copy of his 
neatly printed pamphlet of 52 pages, entitled "Perpetual 
Motion," of which he is an earnest advocate. He employs a 
variety of mathematical demonstrations in support of the 
doctrine, but gives us no clew to the particular form of ma- 
chine which is to be a practical illustration of his theories. 
He however affirms that aerial navigation is a natural conse- 
quence of his discovery of perpetual motion, and we there- 
fore expect before long to see him flying about from point to 
point, and showing his feathers. His concluding deductions 
that his perpetual motion theories must be correct because 
nobody has disproved them, remind us very forcibly of Mark 
Twain at the grave of Adam. 

"It is a singular circumstance," says Mark, "that right 
under the roof of this same great church, and not far away 
from that illustrious column, Adam himself, the father of the 
human race, lies buried. There is no question that he is ac- 
tually buried in the grave which is pointed out as his — there 
can be none — because it has never yet been proven that that 
grave is not the grave in which he is buried. I leaned upon 
a pillar and burst into tears. I deem it no shame to have 
wept over the grave of my poor dead relative." 



Arsenic In the Soda of Commerce. 

Dr. Fresenius calls attention to a fact, accidentally discov- 
ered by him, that the carbonate of soda (neutral), as met with 
in a crystallized state, and as manufactured at the alkali 
works, now often contains a very perceptible quantity of ar- 
seniate, or arsenite of soda, undoubtedly due to the use of 
sulphuric acid for converting the common salt into sulphate 
of soda, which acid contains arsenic, derived from the pyrites 
of which few are quite free from arsenic, and some of which 
contain that substance in considerable quantity. The tests 
applied for the detection of this arsenic were not the most 
delicate in use for this purpose ; and the quantity found, 
though small, is sufficient to affect the purity of preparations 
for medicinal and chemical use. 



PROF. CHANDLER, of the School Mines, Columbia College, 
recently gave a very delightful afternoon reception at his 
residence in 49th street to Dr. Vogel, of Prussia, who is now 
on a visit to this country as a delegate to the convention of 
photographers at Cleveland. President Barnard, of the Col- 
lege, Dr. Doremus, Prof. Silliman, and other distinguished 
gentlemen were present. 
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Improved Steam Excavator. 

[From The Engineer, London.] 

If the question were asked, is it p^Bsibleto supersede every 
description of manual labor by the substitution of machinery, 
the correct answer would be to the effect that there is no 
doubt about the absolute possibility, but very considerable 
doubts regarding the expediency of the measure. No people 
have pushed thiB principle so far as the Americans — not so 
much from choice aB from Bheer neceBBity — and yet they find 
that there are Bome operations which must either continue to 
be performed by hand, as of old, or not performed at all. The 
price of labor is one of the most important circumstances 



keyed on the Bhaft of the steam engine which drives another 
pulley fixed on a horizontal Bhaft placed in the front of the 
machine ; this shaft carrieB at each end a bevel pinion, which 
gears into two bevel wheels fixed on two vertical wrought- 
iion BhaftB, around each of which are fixed a certain number 
of picks or mattocks. These picks are arranged screw-wise, 
forming about a quarter of a revolution, and turning in oppo- 
site directions in such a manner that the picks of one of the 
shafts fit into the corresponding Bpaces left between the picks 
of the other shaft. These pickB are in the form of a shovel, 
and aB they dig out the earth horizontally it is thrown back 
and fallB into buckets placed to receive it. Curved Bheets of 



The Largest Pump Manufactory In the World. 

" The catalogU3 of Rumsey & Co., Seneca Falls, N.Y.,embraces 
over 200 different Btyles and sizes of lift and force pumps. 
They are now turning out 1500 pumps per week, which range 
in price from $3 to $400, employing 130 hands in the buBi 
ness. John A. RumBey has recently patented an improved 
galvanized non-corrosive cast iron pump which is safe from 
rust. An improved Hand Fire Engine, of great efficiency, iB 
ako on their liBt. The machinery in Rumsey & Co's factory 
is of the most efficient kind — much of it being of their own 
invention, and iB driven by an unfailing water power. They 
are now building a new factory, 84 by 42 feet and 4 stories. 




VANDENVINNE'S PATENT STEAM EXCAVATOR. 



baaring upon this subject, although it is equally affected by 
other considerations. One thing iB certain, that, but for the 
higher cost or the absence of labor, a great number of pres- 
ent admirable inventions and plans in practice for employing 
machine vice hand labor would never have seen the day. It 
is not difficult to conceive the application of machinery to 
purposes of manufacture, and there iB a certain amount of fit- 
ness in so employing it. But it requires a great stretch of 
the imaginative faculties to consider it as applied to land. 
Yet for large tracts of country it is now universally recog- 
nized as the only proper agent. Steam plows and steel culti- 
vators are, after a hard fight, overcoming the prejudices and 
almost hatred entertained towardB them by the agricultural 
population. Farming implements on a less pretentious scalp, 
which have for their object the reduction of the laborers' toil, 
are now to be seen in and about the premiBeB attached to 
every farm laying any claim to the epithet " large," and even 
small ones are provided with pulpers, bruiBers, grinderB, and 
other small machines, to an extent our grandfathers little 
imagined. 

Engineers are continually being put in mind of the fact 
that the surface of the earth and itB physical features require 
a good deal of alteration and modification before they can be 
rendered Bubservient to the wants and requirements of this 
age of progress. Excavating and embanking, or, in other 
words, the transport of some portion of the earth's surface to 
some other Bpot than where nature haB placed it, iB a perpet- 
ually recurring operation in all workB of engineering and 
construction generally. The making up of embankments is 
simply a work of time ; it is in the excavation that the navvy 
haB to put forth hiB bone and muscle ; it is by digging that 
the necessary material for the bank iB obtained. We have 
the highest authority for knowing that in early timeB digging 
waB, as it iB now, the last resource for men who had no other 
means of gaining a livelih-ood but by manual labor ; it can- 
not, therefore, be regarded as a very gentlemanly pursuit. 
Whether M. J. Vandenvinne has been actuated by these con- 
siderations we do not know, but he has recently invented and 
patented a machine for excavating earth which promises to 
bo of great value and practical utility. The accompanying 
illustration represents it in elevation, and a brief description 
will render perfectly clear the manner in which it operates. 
In the first place there is no engine required. A glance at 
the cut will indicate that it is a steam engine as well as an 
excavating machine, and combines the motive power and the 
ex avating agent all in one. The whole principle of the appa- 
ratus may be explained briefly by stating that the earth iB 
excavated by a double serieB of horizontal picks rotating in 
opposite directions, which literally claw away the earth in 
f mnt of them as the machine advances. It conBistB of a strong 
cast-iron frame-work, to the back of which iB attached a 
steam engine for giving a forward or backward motion to 
ho machine, and for driving its working partB. A pulley is 



iron are arranged bo as to prevent the looBe earth from falling 
at the sideB.and impeding the advance of the machine. The 
bucketB are fixed on an endleBB chain passing over two drumB, 
one at the bottom and the other at the top of the machine ; 
the Bhaft of the top drum is driven by a band passing over a 
pulley fixed on the horizontal shaft before mentioned. The 
buckets are thuB in incessant motion, and carry up the earth 
to the top of the machine, and turn it over on an endless 
chain which passes over two drums, on the Bhaft of one of 
which is fixed a pulley driven by a band from a pulley on the 
drum shaft of the trough chain. This endless chain carrieB 
the earth to the back of the machine, whenceit maybe carted 
away. 

When required the apparatus can be so arranged as 
to deliver the earth at the side inBtead of at the back. Fric- 
tion rollers are placed in suitable supports under the endlesB 
chain of the dredge, and alBO under tho endlesB chain carry- 
ing the earth to the back of the machine. At each side of 
the latter chain, sheets of iron are fixed to prevent the earth 
from falling off, and two iron sheets, moved by a screw, are 
placed under the troughs on their descending side to prevent 
any earth falling into the machine. The forward movement 
of the machine is effected by meanB of a pulley fixed on the 
Bhaft of the Bteam engine, which drives a pulley fixed on a 
Bhaft in the lower part of the framework. .The latter shaft 
drives by means of a wheel and pinion another shaft furnished 
with a bevel pinion gearing into and driving a bevel wheel 
fixed on a Bhaft carrying three endleBB screws. By these 
means motion is given to three gearing wheels fixed on the 
axles of the six wheels or cylinders on which the machine 
moves upon the endless floor. The machine has beBideB two 
other wheel b placed towards the front part. A screw jack is 
adapted to the machine to raise it up when required to make 
it pivot on itself. 

The necessity for enabling a machine of this description to 
work to any required gradient haB been foreseen and provided 
for, aB well as the case of curves, which, in the present day of 
railway making, approximate closely to what might be termed 
turning corners. In the engraving is represented a small 
machine weighing rather more than four tuns, and only 
about three-horse power. We witnessed itB performance at 
the Ashburnham grounds at Chelsea some time ago, when it 
excavated the ground to a depth of 2| feet. It broke the 
earth up small, and threw it into the buckets or hoppers, by 
which it was conveyed to the rear. One of the large-sized 
machines, weighing twelve tuns, is at work in Belgium, 
where it is performing in a moBt satisfactory manner. The 
speed of the advance can be regulated by the engine at plea- 
sure. From the exceeding neat, clean cut made by thiB ma- 
chine it appears to be admirably adapted for the cutting of 
trencheB, for laying gaB, water, and other pipeB and drains, as 
there need never be any more earth excavated than what is 
actually required. 



When this is completed they will increase their working 
force to 250 hands. The busineBB now carried on by this firm 
was established by Rumsey about 30 years ago. — Boston Com- 
mercial Bulletin. 



ACHENBACH'S KEIN HOLDER. 



The fastening of the reinB is one of the annoyances of 
horBemen. It iB by no meanB conducive to good nature to r» 
turn after leaving a horse hitched for a short Bpace, to find 
the reinB which you had endeavored to tie up securely, down 
under the horseB' feet, foul with mud and filth. Yet in the 




UBual way of fastening, unlesB special pains are taken, and the 
flies are leBS than usually annoying, such unpleasant conse- 
quences arc almost sure to result. Besides, the knotting of 
the reins crumples and wrinkles them greatly, injuring their 
appearance. 

Our engraving illustrates a neat little device, which com- 
pletely removeB all the disadvantages we have named. 

A is a metallic bracket bolted to the bow, D, of the carriage 
top, dashboard, or other convenient part of the carriage. 
From the inBide of thiB bracket riBes a Bpring, B, the upper 
end of which is turned over and riveted to the upper end of 
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the bracket so that it cannot catch upon the clothing or in- 
jure the hand. When it is desired to secure the reins, C, all 
that is necessary is to press them down behind the spring, B, 
as shown in the engraving. It is done in an instant, and the 
fastening is perfectly secure as the spring holds with great 
force. The attachment may be made ornamental in appear- 
ance. 

Patented, through the Scientific American Patent Agency, 
June 7th, 1870. Address, for further information, John E. 
Achenbach, Saddle River, N. J. 
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The Editors are not responsible for the Opinions expressed by their Cor- 
respondents. 



Immortality of the Soul. 

Messes. Editors: — Upon page 353, current volume, Scien- 
tific American, there appeared an article under the follow- 
ing caption, " A Clever Hoax — Who is Dr. Ivan Slavonski 1" 
Let the doctor be whomsoever he may, there is one thing cer- 
tain, and that is, the viciousness of his atomic theory of the 
universe. It is not only vicious, but unthinkable. We can- 
not imagine an atom so small as to be without an upper and 
an under side, a right and a left, hence it is impossible for us 
to conceive an indivisible atom. But I digress. I wish to call 
your attention to " The Hydropollusis." From the tenor of 
your remarks, I judged that your faith in that prophecy was 
somewhat diluted. Now, do you mean to assert that it is 
only a postulate — a mere figment of the " fine metaphysical 
mind ?" Do you deny that there is a constant and uniform 
change in the inclination of the earth's axis ? If you do 
not, then there is no alternative — you must indorse the pre- 
diction. True, the prediction extends to a very remote, but 
not an inconceivable future. Geologists have discovered 
traces of a " Glacial Period," and have revealed the cause ; 
then why may we not predict the effect ? Unless I am very 
much mistaken, there will be an astromical calculation made 
public ere long, that will dwarf the above prediction into in- 
finitesimal proportions. I allude to the measurement of the 
solar orbit. Just think of it, that will be a prophecy all but 
transcending human comprehension. 

Allow me to refer to a prediction made by the poet Long- 
follow : 

A traveler, by the faithful hound. 

Half-buried in the snow was found, 

Still frraspingjin his hand of ice 

That banner with the strange device 
Excelsior ! 

The traveler is the State of New York, or at least that por- 
tion of the State which shall be most elevated six thousand 
years hence. The faithful hound will be some future Arctic 
explorer, and that banner with the strange device, nothing 
less than the ruins of our superior civilization. Don't you 
believe it ? Then you needn't that's all. P. L. B. 

New York City. 

[We do not disbelieve in the change in the inclination of 
the poles of the earth, as our correspondent seems to think. 
But we more than believe that the theory of life ascribed to 
Dr. Meissner, a mythical German professor, the Hydropollusis, 
and the mathematical demonstration of the immortality of 
the soul, by the celebrated Dr. Slavonski, were written as 
clever hoaxes, with a basis of truth at the bottom sufficient 
to give them an air of reality, and that they went as far and 
duped as many people as the celebrated Locke moon hoax, 
which many of our readers will remember. This is what we 
know. We have little doubt some future generation will 
get a wetting from the change in the inclination of the earth's 
orbit referred to, but that the catastrophe will be as extensive 
as the author of hydropollusis sets forth we have some doubts. 

[Eds. 



Tbe Unlverse—Comets—Meteorltes. 

Messrs. Editors : — Men of science everywhere are busy at 
work upon the great problems of nature — microscopic and 
telescopic — material and mental. The following brief sug- 
gestions may be useful to those who are engaged in these re- 
condite researches. 

The Universe ha,B been well enough defined, " that whose cen- 
ter is everywhere and whose circumference is nowhere," Yet, it 
is plain that the thing thus defined is an inexplicable mys- 
tery ; but there Can be no doubt of its existence. 

The present is eternity ; and hence any time, so to speak, 
(for time is a fiction) in the past has been, ani any future pe- 
riod will be precisely in the midst of eternity. 

27(0 universe never had a beginning; and, being unlimited in 
extent, of course it never can cease to exist. 

There are as many material organisms in process of forma- 
tion in the universe to-day as were ever formed during a sim- 
ilar era in the past, or that ever will originate in a like period 
in the future. And, on the other hand, there are as many or- 
ganic bodies being destroyed in the universe to-day as at any 
equal period in the past, or that ever will be destroyed on any 
day in the future. Organic productions, destructions, and re- 
productions of every kind throughout the universe follow 
each other in rapid and unending succession. 

The numberless material organisms which constitute the 
universe — past, present, and future — began, and of necessity 
must originate in rudiment. This is likewise true of the 
mind, of the arts and sciences, and of all human knowledge. 
Everything begins in rudiment. 

By means of the foregoing wide generalizations, most of 
the ph enomena of the visible universe may be rationally ex- 
plained. The earth, for example, had neither an aqueous nor 
igneous origin, but it is probable that it sprung spontaneous- 
ly from favorable chaotic molecular conditions — the peculiar 
nature of which is inscrutable to the human intellect — the 



cohesion of its elemental materials being effected by the ac- 
tion of that innate function of matter, called gravity, and 
thus simultaneously developing the threefold constituents of 
all organized bodies, namely — matter, principle, and motion. 
For a long period the inchoate organism gradually developed 
by molecular accretions, which, being powerfully compacted 
together in the sphere form and thereby producing heat, at 
a comparatively early period of its existence, the matter con- 
stituting the nucleus or center of the body spontanously 
fused ; and as the asteroid increased in size, the internal fusion 
progressed pari passu, with only a superficial crust of cold 
materials upon the surface at any time. In this manner the 
rudimental earth at length attained maturity, or what may 
be more properly called its second stage of existence, and in 
which it became prolific of life — vegetable and animal. The 
third stage of our planet will be that of its spontaneous com- 
bustion, which will transform it into a sun-star, and thence- 
forward it will constitute, either alone or in combination with 
others, one of the self -luminous bodies in space which do per- 
petually, but only partially, illuminate the universe. And, 
finally, after the materials constituting the flaming orb have 
been greatly reduced by this destructive process, and its illu- 
minating power correspondingly diminished, it will gradu- 
ally decline till it reaches the fourth and last stage of its ex- 
istence — that of a comet. In this latter condition, like that 
of an old man worn and wasted by the weight of long accu- 
mul ated years till he reaches a sort of second childhood, the 
star will wander away from its old stellar home, distributing 
its residuary matter far and wide through the limitless field 
of black chaotic space, and at last disappear in a gaseous mist ! 

Hence, it is more than probable that there are now, ever 
have been, and always will be innumerable rudimental 
heavenly bodies in the universe. Meteorites, I imagine, are 
but the fragments of such inchoate organisms, casually 
broken in pieces by collisions with each other, and scattered 
through the unending planetary systems revolving in bound- 
less space. Like feeble and tottering infants which are not 
subject to the laws that govern adults, the children of the 
universe are not so rigidly controlled by gravity as the older 
systematized heavenly bodies ; and consequently in their 
erratic motions they sometimes pass between our earth and 
the sun, and thus produce those dark spots which occasionally 
appear on the face of the latter body. 

The foregoing views, when fully elucidated, will serve to 
resolve the problems of the universe — as far as they may be 
comprehended by the mind of man. R. 0. D. 

» — m 
Subjects for Investigation. 

Messrs. Editors : — We frequently see in scientific works 
that light and heat are spoken of as " things "per se, or, in 
other words, as entities of themselves. 

To one who has for over thirty years held the opinion that 
light and heat are only conditions of niatter, the ques- 
tion, Where does all the heat go 1 is just as foolish as to ask 
" Where does the motion go when a train of car stops ?" 

When we move our arms, we have motion. When we cease 
to move it, the motion is non-existent. When we ignite a 
candle, we have light and heat ; blow it out, both cease to exist. 
We have no knowledge of either apart from matter in a state 
of combustion or friction, and to treat of them otherwise 
seems unphilosophical. 

We hear and see a good deal about the " Law of Gravita- 
tion." Is there such a law? Gravitation is supposed to be a 
property of matter, and to emanate from it, like ah odor or 
heat, inversely as the square of the distance. What proof 
can be afforded that such is the fact ? 

" About the year 1805 it occurred to Sir Richard Phillips 
that, as the fall of bodies is a mere phenomenon of motion on 
a moving globe, itself subject to two great motions ; so, any 
variance in the direction of these, would, as in all such cases, 
produce an increase of velocity in a body surrendered to their 
free action ; and the direction to the center would be likely to 
be the constant diagonal of both." — [See " Million of Facts."] 

If you desire it, Sir Richard's proof can be given ; of which 
he says, " No other proof resembles this, in the whole circle 
of natural philosophy." There are other subjects that more 
immediately concern us, which might be investigated with 
profit. For example, several thousands of laborers are with- 
out employment in San Francisco, Cal. It is said that "labor 
is the only legitimate source of wealth." If so, why is it that 
these people are unemployed ? Is wealth so abundant that 
their labor is not required ? Certainly not, for we learn that 
many of them are in poverty. What then is the cause of 
this stoppage of production ? A. R. 

Washington, Texas. 

Lancaster Beer. 

Messrs. Editors : — X send you the result of an analysis of 
the celebrated Lancaster beer of Pennsylvania, that I have 
recently made. It is as follows : 

Parts. 

Alcohol 3-8000 

Dextrine and gums 43060 

S ^ ar | g C r a a n p e e, til \ T °' al M» 

Free acetic acid -0316 

Albumious matter "0238 

Lupuline (bitter principle of hops) -6222 

Ash (chiefly phosphates and sulphates) -5992 

Total 106366 

Water 893634 

1000000 
I believe this is the first analysis ever made of this beer. 

I think it may prove interesting to some of your many readers. 
I have been very much interested in the Notes on Science. 

in your valuable paper. F. G. DU PONT. 

Wilmington, Del. 



Professor Henry of the Smithsonian Institute on 
Lightning Rods. 

In answer to a letter of inquiry as to the best method of 
erecting and constructing lightning rods, Professor Henry 
gives the following instructions : 

1. The rod should consist of round iron of about one inch 
in diameter; its parts, throughout the whole length, should be 
in perfect metallic continuity, by being secured together by 
coupling ferrules. 

2. To secure it from rust the rod should be coated with 
black paint, itself a good conductor. 

3. It should terminate in a single platinum point. 

4. The shorter and more direct the course of the rod to the 
earth the better ; bendings should be rounded, and not formed 
in acute angles. 

5. It should be fastened to the building by iron eyes, and 
may be insulated from these by cylinders of glass (I don't, 
however, consider the latter of much importance). 

6. The rod should be connected with the earth in the most 
perfect manner possible, and nothing is better for this pur- 
pose than to place it in metallic contact with the gas-pipes, 
or, better, the water-pipes of the city. This connection may 
be made by a ribbon of copper or iron soldered to the end of 
the rod at one of its extremities, and wrapped around the 
pipe at the other. If a connection of this kind is impractica- 
ble, the rod should be continued horizontally to the nearest 
well, and then turned vertically downward until the end en - 
ters the water as deep as its lowest level. The horizontal 
part of the rod may be buried in a stratum of pounded char- 
coal and ashes. The rod should be placed, in preference, on 
the west side of the building. A rod of this kind may bo 
put up by an ordinary blacksmith. The rod in question is in 
accordance with our latest knowledge of all the facts of elec- 
tricity. Attempted improvements on it are worthless, and, as 
a general thing, are proposed by those who are but slightly 

acquainted with the subject. 

, ■*.»«> 

Photographing on -Wood. 

Anthony's Photographic Bulletin gives the following pro- 
cess by A. J. Searing for photographing on wood for engraving 
purposes : 

" The block on which the picture is to be made is first 
dampened with water, then whitened with enamel, rubbed 
from the surface of good enameled visiting cards. Rub gen- 
tly, removing only the enamel, after which it is brushed 
smooth with a moderately stiff brush, from right to left and 
up and down, making a smooth, even, and very thin surface. 
Allow this to dry, after which it i s flowed with a solution of 
albumen, made with the white of one egg ar " sixteen ounces 
of water, dried by heat or allowed to dry spontaneously. 
Now coat it with another albumen solution made as follows : 

Formula No. 1. — White of one egg ; water, 4 ounces ; chlo- 
ride of ammonia, 40 grains. Beat the whole to a thick froth. 
Allow to subside, then decant or filter through a fine sponge 
placed in a glass funnel. Pour a sufficient quantity on one 
corner of the block to cover it, when spread around with the 
aid of a \ or £ glass (using the edge). Allow the surplus 
solution to drain back into the bottle. Dry this by a gentle 
heat. 

FORMULA No. 2. — Ether, 1 -ounce ; alcohol, 1 ounce ; gun 
cotton, 8 grains ; nitrate of silver, 30 grains ; dissol ved in as 
small a quantity of water as possible, and allowed to settle 
for a few days, protected from the light. Flow the salted 
block with formula No. 2, in the dark room, and dry by gen - 
tie heat. It is now ready for exposure under the negative. 
A porcelain printing-frame, or any other suitable method, 
may be used to print it. After printing, formula No. 2 is re- 
moved from the surface of the block by dissolving in ether and 
alcohol, assisted by rubbing gently with a soft sponge. The 
picture can now be toned and fixed in the ordinary way, or 
fixed and toned at one operation, by the hypo and gold bath. 
After being allowed to dry, it is ready for the engraver. 

The multiplication of Insects. 

A writer in the N. Y. Evening Post calls public attention 
again to this subject, and maintains that it is one of the prin- 
cipal causes of failure in fruit crops. He says so far as our 
observation extends their number seems to increase with every 
successive year. They attack the leaves ; they attack the 
fruit, often as soon as it begins to set ; they do not spare the 
branches, or even the trunks. They cause the apple and the 
pear to become small, knobby, and wormy, or to fall prema- 
turely ; they make the fruit of the cherry wornfy, and worth- 
less, or cause it to decay on tho tree, and prevent the plum 
from ripening. We have seen medlar trees on Long Island 
covered with fruit, which was not in a single instance per- 
fected, every medlar being bored through and through by in- 
sects, and made apparently as woody as the trunk. Downing's 
ever-bearing mulberry tree, in the same neighborhood, has 
its bark pierced in every direction with insects, and unless it 
is protected from thom by some wash impregnated with sub- 
stances distasteful or fatal to them, the tree perishes. Even 
the wild red mulberry trees in the wood suffer from the 
same cause, and die before they come to their full growth. 

One of the causes of this extraordinary increase of insects 
injurious to vegetation is the destruction of the birds that feed 
upon them. We must take our choice between the insects 
and the birds. Birds multiply with comparative slowness, 
and if they prey upon the crops they can be seen and scared 
away. Insects multiply by myriads, and evade the attempts 
of man to destroy them. Birds take a small part of the fruit 
or ripened grain ; insects destroy both by wholesale. There 
is nothing for us to do but to take the birds into partnership, 
allowing them a part of the annual product on condition of 
their protecting the remainder, as the traveler in the East 
pays a tribute to the Bedouin chief on condition of being pro- 
tected by him from the robberies of his tribe. 
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On Long Island the farmers have the habit of soaking corn 
in strychnine or some other poisonous substance and strewing 
it about their fields to prevent the depredations of the crows. 
There could be nothing more ill-judged than this. Not only 
crows, but other birds that make war upon the insect race, 
swallow the poisoned kernels and perish in consequence. 
But even if the crow only was destroyed, the effect would be 
mischievous. Crows feed upon grasshoppers, crickets, and 
other insects, and their stomachs are found full of them. A 
single insect which escapes them becomes the parent of 
thousands, and each one of these is the progenitor of thou- 
sands more, which move silently and surely to the work of 
destruction. If the crow cannot be kept from pulling up 
Indian corn by the old expedient of scarecrows, there is no 
other method but to replant, and set down the plants which 
he has pulled up to the account of profit and loss. The up- 
rooting of a few plants would be a loss of far less consequence 
than the mischief from millions of destructive insects propa- 
gated without check. 

In some parts of the country where the soil affords a con- 
venient lodgment for insects, cultivators have abandoned the 
attempt to raise certains kinds of fruit. A gentleman living 
in the neighborhood of New Haven said to us not long since : 
" We have given up planting orchards of the apple-tree in 
our region. We find that we cannot raise" fair, handsome, 
perfect fruit, on account of the mischief done by insects." On 
account of curculio, it is next to impossible for a plum to ripen 
on Long Island, where that fruit is now only known through 
tradition. The only way to remedy the evil seems to be to 
encourage the multiplication of birds. 



Zerah Colburn, 

It seldom falls to the lot of the journalist to discharge a 
sadder duty than that which we have to perform to-day in 
announcing the death of an engineer for several years con- 
nected with this paper, and whose name will be familiar to 
each one of our readers. On the 25th of April, Zerah Colburn 
was found lying in an orchard at Belmont, near Boston, U.S., 
whither he had wandered a day or two before from New York, 
mortally wounded in the head by a pistol shot fired by his 
own hand. Not yet dead, though dying, he was borne to the 
county hospital, where he expired a few hours afterwards. 
In this way has passed from among us an engineer whose 
abilities were sufficient, had they been but wisely directed, to 
raise him to any position that a member of the profession can 
reasonably hope to attain. Of the causes that led him to com- 
mit suicide it is not our place to speak. 

To tell the tale of Mr. Colburn's life would be to place on 
record the biography of a man blessed with enormous mental 
powers ; but, alas I too little permitted to be governed by 
those influences which tend to make a man not only great, 
but good. Such a narrative must proceed from other pens 
than ours. Of his connection with this journal it is, how- 
ever, necessary that we should say something, and that some- 
thing we may preface by stating that Mr. Colburn was born 
in Saratoga, State of New York, in 1832. As a boy he early 
manifested wonderful powers of memory, a passion for me- 
chanics which influenced his whole life, and extraordinary en- 
ergy and fitfulness of character. All things by turns — office 
boy, clerk, actor, poet, agent, engineer — but nothing long — 
he found his way to this country in 1857. For some time 
previously he had devoted his attention with considerable 
steadiness to journalism, and in 1858 he was already a prac- 
ticed writer for the scientific press. His abilities attracted 
the attention of the founder and editor of this journal, and, 
at his request, Zerah Colburn wrote several articles, which 
were of so high a character that he was ultimately appointed 
to an influential position on the staff of The Engineer — event- 
ually, for a time, occupying the post of editor in charge, 
while the responsible editor and proprietor was absent on the 
Continent through ill-health. The leading articles written 
by Mr. Colburn during this 'period havo never been excelled 
in vigor, accuracy, and elegance of style. Nothing like them 
had ever before appeared in a scientific journal. It is to be 
regretted that they subsequently manifested in a few cases a 
lack on the part of their author of that spirit of strict impar- 
tiality which should be a distinguishing feature in an influen- 
tial journal. Owing to this, and other causes, on the consid- 
eration of which it is not necessary to enter, Mr. Colburn 
ceased, in November, 1864, to have any connection whatever 
with the editorial department of The Engineer, although for 
a few months he was an occasional contributor to its pages. 
But even this connection, slight as it was, ceased in the spring 
of 1865. 

Of the attitude subsequently assumed by Mr. Colburn 
towards The Engineer we prefer to say little or nothing. To 
speak favorably of it would be affectation ; to tell the truth 
would be ungenerous to the memory of the dead. The facts 
are already familiar enough to many, beyond whom it is 
needless that any knowledge of them should extend. It is, 
however, not unreasonable to suppose that even at that time 
his mind, naturally ever restless and impulsive, had begun 
to lose its balance — that the insanity which has culminated 
in this last sad tragedy had already begun to develop itself. 
Those who best know us will be most ready to believe that 
we find it impossible to speak of Mr. Colburn's melancholy 
death without deep sorrow. That in this country he has left 
few friends and many foes, as the result of a peculiar tempera- 
ment which would not brook a moment's contradiction, is, we 
fear, but too certain. We trust that the good angel Charity 
will efface with tender hand the record of poor Colburn's 
faults, and leave for another generation the memory only of 
his virtues, his talents, and his good deeds. — The Engineer. 



Colored Fires. 

The Druggists' Circular gives the following formulae for the 
benefit of those persons who have occasion to prepare mate- 
rials for Fourth-of-July displays or other fire exhibitions : 

Blub Fire. — 1. Tersulphuret of antimony, 1 part ; sul- 
phur, 2 parts ; dry niter, 6 parts. This is the composition 
used for the Bengal or blue signal li ~rht employed at sea. 

2. Sulphur, sulphate of potassa, and ammonio- sulphate of 
copper, of each, 15 parts ; niter, 27 parts ; chlorate of potassa, 
28 parts. For theatrical illuminations. This may be rendered 
either lighter or darker colored by lessening or increasing 
the quantities of the sulphate of potassa and ammonio-sul- 
phate of copper. 

3. Dark Blue — Calcined alum and carbonate of copper, of 
each, 12 parts ; sulphur, 16 parts ; chlorate of potassa, 60 
parts. 

Crimson Fire. — 1. Chlorate of potassa, 4J parts ; charcoal 
(alder or willow), 5f parts ; sulphur, 22£ parts ; nitrate of 
strontia, 67£ parts. For pots. 

2. Charcoal, 4£ parts ; sulphuret of antimony, 5£ parts ; 
chlorate of potassa, 17£ parts ; sulphur, 18 parts ; nitrate of 
strontia, 55 parts. For boxes and stars. 

Green Fire. — 1. Nitrate of baryta, 77 parts ; chlorate of 
potassa, 8 parts ; fine charcoal, 3 parts ; sulphur, 13 parts. 

2. Boracic acid, 10 parts ; sulphur, 17 parts ; chlorate of 
potassa, 73 parts. Very beautiful. 

3. Chlorate of potassa, 18 parts ; sulphur, 22 ; nitrate of 
baryta, 60 parts. For theatrical illuminations. 

4. Light Green — Sulphur, 16 parts ; carbonate of baryta, 24 
parts ; chlorate of potassa, 60 parts. Extremely delicate. 

Lilac Fire. — 1. Black oxide of copper, 6 parts ; dry chalk, 
20 parts ; sulphur, 26 parts ; chlorate of potassa, 49 parts. 
For pans. 

2. Black oxide of copper, 3 parts ; dried chalk, 22 parts ; 
sulphur, 25 parts ; chlorate of potassa, 50 parts. For stars. 

Purple Fire. — Lampblack, realgar, and niter, of each, 1 
part ; sulphur, 2 parts ; chlorate of potassa, 5 parts ; fused 
nitrate of strontia, 16 parts. 

RED Fire. — 1. Sulphur, sulphuret of antimony, and 
niter, of each 1 part ; dried nitrate t>f strontia, 5 parts, 

2. Chlorate of potassa, 20 parts ; sulphur 24 parts ; nitrate 
of strontia, 56 parts. For theatrical illuminations. 

3. Orange Med — Sulphur, 14 parts ; chalk, 34 parts ; chlo- 
rate of potassa, 52 parts. 

Violet Fire.— 1. Dark Violet — Alum and carbonate of 
potassa, of each, 12 parts ; sulphur, 16 parts ; chlorate of 
potassa, 60 parts. 

2. Pale Violet — Sulphur, 14 parts ; alum and carbonate of 
potassa, 16 parts; chlorate of potassa, 54 parts. 

White Fire. — 1. Charcoal, 2 parts ; sulphur, 22 parts ; 
niter, 76 parts. For theatrical illuminations. 

2. Sulphur, 13 J parts ; sulphuret of antimony, 17J parts ; 
niter, 48 parts. 

Yellow Fire. — 1. Charcoal, 1^ parts ; sulphur, 17J parts ; 
dried soda, 20 parts ; niter, 61 parts. 

2. Charcoal, 6 parts ; sulphur, 19J parts. For pans. Very 
beautiful. 

The ingredients of the'above compounds are to be separate- 
ly reduced to powder, and sifted through lawn, after which 
they should be kept in well-corked, wide-mouthed bottles, 
until the time of mixing them for use. The chlorate of 
potassa, more especially, must be separately treated, and 
cautiously handled, in order to prevent the possibility of ex- 
plosion from friction while it is in contact with combustible 
matter. The requisite "quantity of each of the ingredients 
being weighed out and placed on a clean sheet of white 
paper, the whole is to be thoroughly but carefully mixed 
together, with a " light hand," by means of a bone or wooden 
knife. The compound is next " lightly " packed into small 
cups or pans for illuminations, or into small pill boxes for 
stars and trains, a little priming or quick match being 
lastly attached to each. To insure success, the several in- 
gredients must be dry and commercially pure ; and though 
reduced to the state of a uniform powder, care roust be taken 
that they are not absolutely " dusty," or too finely pulverized. 

The nitrate of strontia, alum, carbonate of soda, etc., before 
being weighed, require to be gently heated in an iron pot or 
pan, until they fall to powder and lose their water of crys- 
tallization. 

As the materials for colored fires rapidly deteriorate by 
by keeping, and even sometimes inflame spontaneously, to 
prevent disappointment and accidents they should not pre- 
pared long before they will be required for use, and should be 
stored in some situation in which their spontaneous combus- 
tion would be productive of no disastrous consequences. 



and is fitted with springs which press the cards to the top 
whence they are released by being passed through a slot. In 
all square games.but one card is passed through the slot at a 
time, although there are accommodation boxes which permit 
of all being drawn. 

The electric faro box is very similar in construction to the 
box now in ordinary use among gamblers, except that it is 
is invariably made of steel or iron, and the springs for press- 
ing the cards up are spiral instead of elliptic. Through one 
of these springs runs a wire which controls the magnet in 
the box. The table upon which the box rests is fitted in the 
usual plain way with the lay-out, the check-rack, and cases. 
Upon the lay-out, however, depends very much of the success 
of the fraud. This unpretending article is usually only a 
board covered with cloth, upon which is fastoned one of each 
of the several denominations of cards in a full pack. These 
cards when used in connection with the electro faro box are 
oxidized and placed upon the cloth in such a way as to com- 
pletely dispel all suspicion of their character. This is a part 
of the secret of the invention, and is claimed to be an entirely 
new thing in the science of electricity. Attached to these 
cards and running from each separately, are fine copper wires, 
which are placed under the lay-out board and run down 
through one of the table legs, where they connect with a bat- 
tery under the floor. 

The cards used mty be of the common kind, but before 
being placed in the box they are immersed in a powerful 
magnetic solution, which is also held as a secret. When the 
game is about to open, and the dealer takes his seat, the table 
has the appearance of a very ordinary piece of gambling fur- 
niture. The box is produced and placed upon the table, im- 
mediately over a strip of oxidized cloth, highly charged with 
electricity, and the game begins. All the cards being mag- 
netized, both in and out of the box, the current of electricity 
is made complet6 by a magnet skillfully adjusted in the box, 
which is always under the control of the dealer. 

As all money at a faro bank is usually represented by chips 
some weight is placed upon a card when a bet of a y import- 
ance is made — for ten or a dozen chips will weigh several 
ounces. So sensitive are the cards on the lay-out that the 
slightest pressure is at once telegraphed to the representative 
cards in the box, and in consequence of their becoming mag- 
netized they cannot be made to win unless the dealer breaks 
the current of electricity. This is done by an ingenious con- 
trivance which detaches the magnet in the box when tho 
current is off. Otherwise the cards, having been prepared 
for the purpose, would come out in pairs or double, very 
much after the fashion of braces used in all " skin games." 
This is not easy of explanation, except that f very card on the 
lay-out corresponds with four similar cards in the pack, and 
that they are severally magnetized, so that any card upon 
which a bet is made must lose if permitted to come out 
double with another card. This is done through the slot, 
which is so arranged that a slight piece of steel can be moved 
so as to increase or diminish the aperture. In this manner 
tin; deal can be changed — a proceeding that all gamblers will 
readily understand. — Eleclro-TclegrapJdc Review. 



According 
the Lydians. 



to Herodotus, coined money was invented by 



Tbe Electric Faro Box— The Greatest Gambling 
Invention of the Age. 

One of the most ingenious inventions for fraud and deceit 
ever introduced to the " sporting fraternity " has recently 
been placed on private exhibition for the inspection of a few 
select gamblers. It consists of an electric faro box, so con- 
structed as to permit cards to be secretly drawn, at the will 
of the dealer, without the possibility of the manner in which 
the movement is made being detected. 

It will be first necessary to say to those who have never 
" fought the tiger " that a faro box is a very simple affair, 
usually made of some kind of metal, and is used to hold the 
cards which are presumed to be drawn singly while the game 
is being played, until the whole pack is exhausted. Every 
second card shown, except the first card, which is called 
the " soda," wins throughout the game. The first card shown 
loses. 

This is the rule, although there are a few technical excep- 
tions. The box is usually about 4 inches by 3 inches in size, 



A Concrete from Gas lime, 
It is well known that gas companies turn out of their 
works a quantity of lime which has absorbed certain impuri- 
ties from the crude gas. Hitherto, the only use found for this 
offensive smelling gas lime, has been the very limited one of 
spreading it on the land and at the roots of trees for killing 
insects hurtful to vegetation. Of course this is out of tho 
question in the case of the large city gas works, whose plant 
is too far removed from fields and orchards, and, although it 
is acknowledged that gas can be better purified by lime than 
by any other material, the trouble of removal of the waste 
product has forced the adoption of other methods which do 
not involve so much expense in carriage. 

According to the London Builder, Mr. Thomas Prideaux, of 
Sheffield, has been exhibiting blocks of concrete, moldings, 
artificial stone slabs for hearthstones, and other objects, all 
made from this refuse gas lime ; and as it is now the subjeel 
of a patent, and promises to furnish a useful material foi 
building purposes, a short account of the results obtained a\ 
to this time may be useful. The gas lime is ground unda_ 
edge stones, and presents at first a uniform green color. Is 
this state it forms the raw material for making plaster oi 
cement of various qualities and capabilities. .According to 
the purpose required, it is used in this state, or it is calcined 
and reground and mixed with silicous matters. A wall may 
be covered with a smooth coat, which hardens free from 
cracks, for interiors ; basements may be covered with a dry 
coat of cement, impervious, it is asserted, to damp, and quite 
obnoxious, be it remarked, to cockroaches. A hearthstone 
may be formed, and sets in a few days into a hard block of 
stone, as well as mantel-pieces and jambs, which, without any 
coloring matter, present a neat and stone-like appearance. 

It is remarkable that the peculiar odor of the gas lime is 
no longer to be detected when the cement has set. The sul- 
phur compounds are oxidized rapidly, and some of the ad- 
hesive qualities of the cement are no doubt due to the forma- 
tion of calcium sulphate or plaster of Paris throughout the 
mass of the material in the process of hardening. A rubble 
wall can be built up and plastered over to resist the action of 
water in the interval of a tide, as the properly prepared ce- 
ment will set even under water. The latter property has 
induced Mr. Prideaux to propose its use for building sea 
walls. 

A number of houses in Sheffield, where trial has been 
made of this material, have been visited and inspected since 
its first application to walls, floors, and hearthstones, now 
about twelve months ago, and time only appears to tell in 
favor of its durability. 
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Improved Street l'aveiucnt. 

Our readers are well aware that one of the principal, as 
well as one of the most difficult problems with which inven- 
tive genius is at, present grappling, is that of street pave- 
ments. Innumerable experiments and numerous failures are 
circumscribing the means whereby the desired end can be 
secured within constantly narrowing limits, and impossibili- 
ties as well as possibilities are becoming, daily more defined. 

So far nothing has been able to take the place of stone 
where pavements are required to undergo heavy trucking, 
and nothing has yet been discovered which makes so luxuri- 
ous a road for pleasure driving as wood. Each of these pave- 
ments have their weak as well as their strong points. The 
weak points of the 
wood pavements 
are that they will 
not endure heavy 
work as well as r 
stone, and many oJ 
them interpose se- 
rious obstacles to 
repairing sewer, 
water, and gas 
pipes. The weak 
point of the stone 
pavement is that 
for any thing but 
heavy trucking it- 
is an abomination 
intolerable to the 
spirit of progress, 
general refinement 
and advanced civ- 
ilization of the age. 
Combining the 
good points of both 
these kinds of 
pavement, the in- 
ventor of the pave- 
ment herewith il- 
lustrate d has 
sought to eliminate 
their defects. 

The pavement is 
not designed for 
streets through 
which the heaviest 
kind of traffic pass- 
es, where stone 
alone is suitable ; 

but for suburban towns and many of the quieter streets 
of New York and other large cities, it offers advantages which 
in our opinion entitle it to careful examination and trial. 

It also is not liable to an objection which lies with more or 
less force against ail kinds of composition pavements, namely, 
the difficulty of raising it for making repairs to water and 
gas pipes, and sewers. It consists of a composite pavement 
of longitudinal sections of Belgian or other stone pavement, 
arranged with special reference to gas, water, and sewer 
pipes, with intervening sections of wood or composition pave- 
ment of suitable width for pleasure driving. 

The engraving represents a section and plan of a street of 
ordinary width, divided into longitudinal sections of suitable 
width, the stone-ways as well as the wood portions to be used 
when needed as drive-ways. 

The central one, A, is laid with stone pavement of the Bel- 
gian or other style, under which the sewer is placed, as shown 
at B, in the section, Fig. 2. 

On either side of this central way are laid wood sections, 
C, of the Nicolson, or any other style of pavement which 
may be preferred; or any other smooth kind of pavement of 
concrete may be used if thought best. Between these sec- 
tions and the curb stones are laid the stone sections, D, which 
complete the road and form the gutters. Underneath these 
sections are placed the water and gas pipes. 

Thus when repairs are needed in any of these pipes they 
are reached by removing the stone portions of the road, 
which may readily be replaced, while the wooden sections re- 
main entirely undisturbed. They consequently endure much 
longer than when they are required to be taken up and re- 
laid, and they afford ample, pleasant.and inviting surfaces for 
pleasure driving. 

It is thought that this system will facilitate traffic and di- 
minish the danger of collision by keeping the heavy trucks, 
on streets where heaviest trucking is done, entirely distinct 
from the lighter vehicles, and that travel might be so regula- 
ted that turning out could in great measure be avoided on 
such streets. It is also thought that the system would greatly 
increase the comfort of the traveling public, while increased 
durability and improved appearance of streets may be secured 
without material increase of first cost over that of stone pave- 
ments, while the cost would be considerably less than that of 
pavements made entirely of wood. 

The cost of maintenance, which is the chief thing to be 
considered in connection with the expense of roadways, would 
he very much less than that of any other road of equal 
smoothness of surface and affording equal comfort and facil 
ity to travel. 

Patented, April 26, 1870, by James C. Blake. Elizabeth, 
N. J., whom address for further information. 



accomplished by laying down tubes from the farms to the fac- 
tories, so that each farmer presses out his j uice, and the un- 
derground tubes convey it to the factories. The Central So- 
ciety of Agriculture of France of April 20, adopted a report 
detailing the operation of this singular process, and highly 
commended it and the inventor, M. Linard. About 180 miles 
of tubes have been in operation the past year, and have 
proved highly satisfactory. Five hundred miles will be com- 
pleted the coming year. The advantages of it are, that it 
avoids all cost and trouble of transportation of the beets; it 
leaves all the refuse on the farm for the food of cattle or for 
manure ; it avoids all danger of freezing, as the tubes are laid 
below frost. It enables factories to be located oa navigable 
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The coffeepot is made with double walls, as shown in the 
engraving, leaving a chamber in the center. This chamber 
when the pot is in use is slipped over a tapering tube, A, a 
portion of which is broken away to show the fuel in its in- 
terior. The tube, A, rises from a stand, both it and the stand 
being made of sheet iron, and both being joined together by 
rolled joints. At the bottom of the tube, A, there is a per- 
forated sheet iron plate, which forms a grate upon which the 
charcoal rests. Below the grate is a chamber, B, with aper- 
tures through which air is fed to the ignited charcoal, and 
through which, by means of lighted paper, the charcoal is 
readily kindled. An annular cover, C, is fitted to the top of 
the coffeepot, and a cover, D, is used to close the top of the 

tube, A, when 
the apparatus is 
not in use. 

The burning 
ill of the charcoal 
gives rise to no 
smoke or ill 
odor, and the 
small quantity 
of gas gener- 
ated may be al- 
lowed to escape 
through an open 
window or door, 
if found necessa- 
ry. Patented, 
through the Sci- 
entific American 
Patent Agency, 
February 1,1870, 
by George Hotte, 
whom address for 
further informa- 
tion, at 571 Hud- 
son street, New 
York city. 
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BLAKE'S COMBINED WOOD AND STONE BLOCK PAVEMENT. 



How They Do In France—A Valuable Suggestion, 

They ire adopting a system in France, in the manufacture 
of beet root sugar, not unlike our cheese factories in this 
country, to diminish the number of manufactories and build 
up fewer, but larger ones, at more convenient points. This is 



rivers or railroads, so that transportation is made easy at a 
minimum of expense. 

In the first operation the juice was found to be changed in 
its passage through the tubes ; but by adding one per cent of 
quick lime, all injurious change is prevented, and the juice 
arrives at the factories, not only not injured, but in a great 
measure purified. In one factory, 26,400,000 pounds of beets 
were used, which were supplied with about fifteen miles of 
tubes. 



HOTTE'S IMPKOVED COFFEEPOT. 



This improvement is designed to afford a cheap means 
whereby people who are obliged to rise early and hurry off to 
business, and others obliged to take their lunch in works dis- 




tant from home, and who cannot conveniently avail themselves 
of a restaurant, may be able to regale themselves at short notioe 
with that most refreshing beverage good coffee. 

It is also adapted for general domestic use in the extreme 
heat Of the summer, when the use of a fire of the ordinary 
kind would be attended with much discomfort. 

It is perfectly simple in its construction, and three or four 
ounces of charcoal is ample fuel to make and keep hot for a 
reasonable time, about a quart of the infusion. 



Electric Light. 

It is well known 
that, when bars 
of two different 
metals are made 
to touch each 
other and heat is 
applied at the 
point of contact, 
a comparatively 
powerful current of electricity is developed. A thermo-elec- 
tric pile is a battery essentially made up of a number of such 
couples, the junctions of which can be heated at the same 
time. In the galena pile above referred to, a compound body 
— galena — is substituted for a simple metal. It may be gen- 
erally stated that the amount of electricity produced on heat- 
ing a thermo-electric pile is proportional to the number of 
couples employed. In the apparatus we have experiment- 
ed with there happen to be one hundred and twenty 
couples. 

When the pile was heated by an ordinary Bunsen gas 
burner and the electricity produced made to circulate round a 
very large electro-magnet, we were able to make the latter 
easily support a hundred-weight. Again: the current was 
passed tbrough a small induction coil and a tolerably good 
succession of sparks obtained. Other experiments were made 
to test the power of the apparatus, but these we need not 
detail here. It is sufficient for our purpose to know that a 
comparatively intense electric current can be obtained in this 
way. If, then, one hundred and twenty couples are capable 
of producing a strong electric current, it is obviously only 
necessary to greatly increase the number of plates in order 
to obtain an amount of electricity capable of affording a strong 
electric light. This is the direction in which Mr. Fowler inform s 
us two French physicists are working, and we have learned 
from other sources that they have already obtained very 
satisfactory results. If this be so, we may expect soon 
to see the thermo-electric apparatus employed in every well- 
fitted photographic studio, as the apparatus could be easily 
made to occupy but little space, and yet would be ready for 
use almost at a moment's notice. 

At present the electric light is much less used for photo- 
graphic purposes than it might be, as few persons care to 
expend much time in getting up a large galvanic battery, 
and the fumes which are sure to escape from it are by no 
means useful in a photographic atelier. Even Wilde's inge- 
nious and beautiful machine cannot be mush employed in the 
production of the electric light, owing to the necessity for 
using a steam or gas engine as a source of power. If, how- 
ever, it was only necessary to heat a small gas furnace, in 
order to have the command of a powerful actinic light, wo 
have no doubt many would employ the electric beam who 
now scarcely think of using it. 

The above, from the British Journal of Photography, will, 
we trust, be a reminder to some of our American philosophers 
to continue their studies in the line of thermo-batteries. We 
believe that Moses Q. Farmer, of Boston, Mass., is the inven- 
tor of one of the best batteries of this kind ever made ; but 
we have heard nothing of its operations for three or four 
years past. 

It is indeed desirable that we should be able to produce a 
strong electric light, without the nuisance of a great acid 
battery, or the steam boiler and engine. Perhaps it can be 
done by heat only, but we are inclined to think that a fire 
rather largerthan that needed to operate the steam engine 
will be required. 
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MOLECULAR MOTION. 



There are many who seem to find a difficulty in forming a 
conception of molecular motion, or how it can possibly have 
any relation to the form, color, or any of the physical charac- 
teristics of bodies. Such people examine a piece of glass, 
steel, or other hard substance, and mentally regard it as a 
continuous aggregation without pores and without mobility of 
parts, and therefore can make nothing of the simple doctrine 
that all masses are aggregations of molecules or little masses, 
placed at wide distances compared with the dimensions of the 
molecules themselves. So we find that there still remain those 
who deny that there is aught in nature to justify the doctrine 
of universal molecular motion, and who can see no connection 
whatever between the properties of aggregated matter and 
motions of the particles which make up the mass. 

It is undoubtedly true that of the molecules themselves we 
know nothing except their deportment toward each other as 
manifested in chemical reactions. We know neither their form 
nor their color. We do not know the peculiar motions they 
undergo ; yet to believe that matter as manifested to our 
senses, is not made up of insensible masses, but is continuous, 
or to believe that its parts do not at all times move among 
themselves, is to deny some of the plainest and most obvious 
indications. 

As we write, the whole structure in which we sit is in a 
state of vibration. Wave after wave rolls through it. Some 
of the waves are sound waves, some are light waves, and 
some are heat waves ; while there are tremors transmitted 
through earth, stone, bricks, mortar, and table, from the 
wheels of heavy trucks in the adjoining streets, plainly sensi- 
ble to our hand. When we consider how extremely sensitive 
to motion are all the kinds of matter known to man ; when 
we reflect how the most solid and inflexible substances obey 
the influence of the most delicate pulsations of — sofarasman's 
sense of feeling is able to determine — perfectly still air, it ap- 
pears to us a far more violent conception to regard matter as 
existing anywhere in a state of rest, than to conceive of its 
infinite and constant activity. 

But let us attempt to conceive of the relation of motion 
to form, solidity, etc. If it were possible for us to rotate a 
rectangular piece of any solid material at the rate of a million 
times per second, there would be presented to our senses a 
cylinder with a uniform surface, hard and impenetrable, with 
color depending upon the nature of the material. Any one 
may convince himself of this by revolving a wheel with 
numerous spokes at high speed, and observing its appearance. 
The spokes no longer appear as spokes, but present the ap- 
pearance of a continuous disk. If the speed be sufficient, it 
is impossible to thrust a rod through between the spokes, for 
the resistance of each spoke is so quickly followed by that of 
the succeeding one, that the aggregate resistance is apparent- 
ly continuous. A ring rapidly revolve 1 about its diameter 
generates a sphere in the same manner. 

These are simple experiments which prove that motion has 
much to do with apparent form, and the apparent physical 
properties of matter 

If we spin a large flat metallic disk on its edge, we may 
witness the gradual transition of mass motion into molecular 



motion. The mass, as it loses its rotary motion, gradually 
moves through smaller and smaller arcs of vibration ; the 
rapidity of the vibrations gradually increasing until they 
pass into the limits of molecular motion. 

This extreme sensitiveness of all matter to the effect of 
external motion, renders it probable that nowhere in the uni 
verse is ma*ter in a state of absolute rest. So far as we can 
determine by observation, every particle of matter is whirling 
through space at a rate which is almost inconceivable. Every- 
thing upon the surface of the earth is rushing around its 
axis at a rate of more than a thousand miles an hour, and the 
entire mass is shooting through space, in its orbit about the 
sun, at a rate of nearly two millions of miles per day. The 
slightest change in the position of the center of gravity 
would produce immense results at this enormous velocity. 

When we connect such stupendous mass motion with the 
known sensitiveness of matter to motion in its parts, or mole- 
cules, how is it possible to entertain tlie notion that matter is 
anywhere at rest ? 

■ — > — - 

POTASH FROM FELDSPAR. 



A correspondent asks the following question : " By what 
method may potash be extracted from feldspar, and is there 
any means by which granite may be treated to make it pos- 
sess an agricultural value on account of the potash it con- 
tains?" 

The mineral feldspar is widely distributed over the globe, 
and since the supply of potash from wood has greatly dimin- 
ished, more attention has been paid to the extraction of this 
alkali from the rocks, such as granite and feldspar, that con- 
tain it in considerable quantity. Ordinary flesh-colored feld- 
spar contains 13 or 14 per cent of potash. The white variety, 
called albite, has a large admixture of soda, hence, for potash, 
the reddish feldspar is preferred. A cheap method for decom- 
posing the mineral and obtaining the potash- does not appear 
even yet to have been devised ; but several of the plans that 
have been tried are worthy of mention, and may serve as 
models to any one who is disposed to pursue the subject. 

Sprengel, as long ago as 1830, prepared alum by submit- 
ting feldspar to the action of sulphuric acid. The mineral 
was reduced to a fine powder, and mixed with concentrated 
sulphuric acid to a paste, and the two substances left in con- 
tact with each other for several months. Treated with water, 
the mixture furnished a solution of potash-alum, so pure that 
re-crystallization was not necessary. A great difficulty to be 
encountered in this process was to grind the feldspar to a 
powder. In order to do this it is first necessary to heat it red 
hot, then to cool it suddenly in water, by which operation it 
is rendered friable, andean be ground under a mill- stone to a 
fine powder. In all of the processes employed for extracting 
potash from feldspar the same difficulty of reducing the min- 
eral to powder presents itself, and the method indicated above 
is the one usually followed. 

Another way of making alum was suggested by Turner, 
who fused the finely divided mineral with neutral sulphate of 
potash, and thus obtained on the one hand soluble silicate of 
potash, and, on the other hand, an insoluble double silicate of 
aluminum and potassium, capable of yielding under the in- 
fluence of sulphuric acid, alum and silica. The soluble sili- 
cate of potash was digested with lime, when insoluble silicate 
of lime was formed, leaving potash in solution. 

Another way that has been successfully tried in the Labor- 
atory of Columbia College, was to fuse two parts of feldspar, 
with one part of quicklime and one part of gypsum, and to 
extract the potash by water. Much of the sulphuric acid of 
the gypsum will go to the potash of the feldspar and render 
it soluble. Kuhlmann, in a similar way, decomposed the 
feldspar by fusing it with chloride of calcium, by which an 
interchange of elements was effected, and chloride of potas- 
sium formed. 

It has also been proposed to treat an intimate mixture of 
powdered feldspar and fluor spat with sulphuric acid — in this 
way the silica is got rid of as fluoride of silicon, and the sul- 
phuric acid, which at first combines with the lime, afterwards 
unites with the potash and alumina to form alum. This pro- 
cess is capable of being worked out on a large scale, if the 
fluoride of silicon were to be economized and converted into 
hydrofluosilicic acid, as that acid is destined to have extensive 
and important applications in the arts — one of which applica- 
tions would be the separation and saving of the potash in 
the beet sugar manufactory. 

Mr. Meyer fuses feldspar with lime in the proportions of 
139 to 188 parts of lime to 100 parts of feldspar — and ex- 
tracting the potash by means of water under pressure. This 
process involves lixiviating 288 tuns of calcined product, at 
from seven to eight atmospheres of pressure, in order to obta in 
nine to eleven tuns of potash — which must greatly interfere 
with its introduction on a large scale. 

Ward in England calcines a mixture of pulverized fluor- 
spar, feldspar, chalk, and quick lime, and lixiviates the first 
with water, by which all of the potash is extracted. Profes- 
sor Hof mann pronounces this to be the only method by which 
any of the experiments had succeded in obtaining all of the 
potash known to exist in the mineral ; but although it had 
the sanction of his great name, it does not appear to have 
been conducted on a large scale by the inventor. 

We have been le'd to speak of the various methods resorted 
to for the purpose of obtaining potash from feldspar, because 
we have frequent inquiries on the subject. 

The operation cannot be carried on economically by any of 
the known methods, particularly since the discovery of the 
famous Stassfurt mines, where potash occurs in endless 
quantity, and can be manufactured cheaper than by any pro- 
cess hitherto known. The time is approaching when the 
greater portion of the potash of commerce will be obtained 
from the Stassfurt mines. 
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THE SCHOOL OF MINES, COLUMBIA COLLEGE. 

This institution is under the direction of the trustees of 
Columbia College, and although of comparatively recent 
growth, has already advanced to the tront rank of our Amer- 
ican schools. It was originally founded, as its name indi- 
cates, to fit young men for the profession of mining, but in 
process of time it was found necessary to enlarge its scope so 
as to include engineering, technology, and natural history as 
well as mining. During the first year all pupils alike pursue 
mathematics, physics, chemistry, French, and German. This 
is looked upon as a preparatory year for what is to come. 
The second year makes some changes and opens the door to 
the selection of a certain class of optional studies for those 
who are to be mining engineers or civil engineers. The class 
still adhere closely to the study of chemistry, physics, mathe- 
matics, French, and German, and they commence their prac- 
tical studies in the laboratory. The first year in the labora- 
tory is devoted to instruction in manipulation, in qualitative 
analysis, in the determination of minerals, and certain 
glimpses of geology are obtained. 

From the outset the students are taught drawing, and are 
urged to devote much attention to this important branch o f 
education. The last two years of the course are full o f in 
struction in geology, mineralogy, chemistry, assaying, and 
metallurgy, and by the time the student is prepared to 
graduate, he will have received a thorough instruction in all 
departments of natural science, in mathematics, in modern 
languages, and in everything that fits a man for the practical 
details of a profession. 

The collections of the school are unusually rich in rare and 
valuable specimens. The mineralogical cabinet is said not 
to be excelled by more than one or two in the country, while 
the geological collection is believed to be the best in the 
United States. The library is well stocked with books of ref- 
erence and the leading scientific periodicals of the day. Tho 
laboratories of the school are more extensive than any in this 
country, as they afford accommodations for one hundred 
working students. An important feature of the school is the 
fact that a thoroughly worthy student who can show that he 
cannot pay, is permitted to attend gratuitously. The trustees 
of Columbia College have sufficient income to carry on the 
institution without taking any fees from the students if at 
any time it were deemed expedient to do so. A goodly num- 
ber of free students are constantly in attendance at the school, 
and no one is aware of the fact but the President and treas- 
urers. The school will soon close for the year to be re-opened 
in October. 



CONDUCTION AND CONVECTION OF HEAT. 



The distinction between these terms is not popularly well 
understood. Thus it is common to hear people speak of 
water or air as conducting heat, while on the contrary talk 
about metals conveying heat is nearly as common and still 
more absurd. 

The distinction between these terms is a very important 
one, and lies at the very foundation of a correct understand- 
ing of the laws of the transmission of heat. A short space 
may therefore be profitably occupied in the discussion of this 
subject. 

Heat motion, or that " peculiar shivering motion of the ul- 
timate particles of bodies " as Helmholtz so aptly defines it, 
is communicated in only three ways. These are called re- 
spectively conduction, convection, and radiation. 

The conduction of heat is that form of transmission in 
which heat motion passes from particle to particle through a 
mass, the particles themselves sensibly maintaining thejir 
relative position. If a metallic bar has one end thrust in a 
fire, portions of the bar remote from the fire become hot. 
The bar meanwhile retains its form, save that its bulk is in- 
creased by the expansive force of the heat. There is no sensible 
evidence that the particles have changed their relations of 
position except that expansion of the bar indicates that they 
have separated somewhat. The motion is transmitted 
throughout the mass precisely as the vibration caused by the 
blow of a hammer would be, or the vibration caused by 
drawing a fiddle-bow over one end of the bar, with this ex- 
exception, that the rapidity of the vibrations and the rates 
of transmission vary from causes not necessary to be here dis- 
cussed. 

Convection, or the carrying of heat, is quite a different pro- 
cess. In this case the particles change their positions in re- 
gard to each other. When those nearest the source of heat 
become heated, they expand, and becoming lighter in propor- 
tion to their bulk than the non-heated particles, they rise and 
colder particles take their place. Of course this cannot occur 
except in bodies the particles of which move freely among each 
other ; and as fluid bodies are the only ones that answer this 
condition, it follows that they are the only conveyers of heat. 

We see then that the best conducters of heat must be 
solids, and the worst liquids or gases, wiiich are the best con- 
veyers of heat ; and that convection depends upon gravity 
which pulls down the specifically heavier particles and there- 
by pushes up the specifically lighter ones. 

It does not follow that liquids or gases inclosing a space 
are therefore efficient in imprisoning heat within it, or pre- 
venting heat from entering. Such efficiency would depend 
upon collateral circumstances as well as the non-conducting 
power of the surrounding medium. 

A non-conducting but a conveying medium, placed between 
two good conducting surfaces — these surfaces being kept at 
different temperatures — would be in constant motion, convey 
ing heat from the hotter to the colder surface ; and the phil 
osophy of filling such a space with some loose material as 
wool, is that it imprisons the conveying medium in its inter- 
stices and prevents in a very great degree its circulation. 



©1870 SCIENTIFIC AMERICAN, INC. 



400 



MwMxt ^mnltm. 



[June 18, 1870 



Mistakes in the construction of refrigerators have been re- 
cently brought to our notice, caused by the supposition that a 
space filled with air between two metallic cases would be 
more effective than any other filling, while superior lightness 
would thereby be secured. 

Mistakes in the construction of steam boilers are also com- 
mon results of want of knowledge of the laws of transmis- 
sion of heat. 

But the most absurd errors occur and abound in the con- 
struction and erection of heating and ventilating apparatus. 
We scarcely ever see anything of this kind in public or pri- 
vate buildings which is not open to criticism in some import- 
ant particular. It would almost seem that intentional viola- 
tion of natural laws was the object in some of these arrange- 
ments. The old saying that heat rises seems to be generally 
accepted as truth by constructors of heating apparatus. Thus 
we know of a ease where it is expected that heat will rise 
through a long, narrow, vertical passage, the bottom of which 
surrounds a fire-box, and has no communication with the ex- 
ternal air. 

In the case cited, which is a fair sample of blunders to be 
met with in school-houses, churches, etc., throughout the 
country, a very little heat escapes from the open mouth of 
the tube above; the amount thus imparted to the room it is 
intended to warm being only that due to a little radiation, 
and the circulation of the air in the tube, which latter, under 
the circumstances, is very slight. The consequence is that 
the upper room is never warm while the lower one is contin- 
ually overheated in a vain attempt to wajm the upper one. A 
good sized holo in the bottom of the tube, and another in the 
bottom of the upper floor, with a tube leading from it down 
nearly to the floor below, would enable the heat to be equally 
distributed thoughout the building, and necessitate much 
less expenditure of fuel. 

Heat does not always rise any more than it always falls or 
moves laterally. It goes just as it is conducted, conveyed, or 
radiated, and it is only by understanding this truth and act- 
ing in accordance with it that any apparatus intended to 
transmit heat, or to prevent its transmission can be made ef- 
ficient. 

ABE TIN FRUIT CANS A SOURCE OF METALLIC POISONING % 



sometimes eat through the entire plate, making the cans leak 
(a new fact to me), and also that serious cases of poisoning had 
occurred from using their contents. If facts like these could 
be called out from scientific men they would arrest public at- 
tention, and they might suggest to manufacturers of glass 
cans the desirability of protecting the inner surfaces of their 
metallic caps in some way. Those with metallic caps work 
so much more easily than others, that they will long be more 
or less in demand. (Professor Edwards, however, said that 
the metal used in them is lead). I line mine with stiff white 
paper, a small protection of course." 

We believe the subject thus broached by our correspondent 
is one of importance. If manufacturers are presuming upon 
popular ignorance, and palming off upon the public zinc and 
lead for tin in vessels intended to conta ; n food, the fact ought 
to be known. Acetic acid acts slowly upon lead, but its ac- 
tion is hastened by exposure of the metal to air. Acid fluids 
act with more violence upon zinc. 

According to Miller commercial tin may and usually does 
contain (except the Banca tin, which is not used for tin plates) 
small quantities of copper, arsenic, iron, and lead. Of these 
adulterations all but the iron are poisonous. The copper as 
well as the lead is acted upon by vegetable acids. In the 
gradual destruction of vessels made of tin plates by culinary 
use, it would seem that more or less of the poisonous salts of 
the metals named must enter the food prepared in them. 
Whether this amount is sufficient to affect health is a ques- 
tion that ought to be decided. 



THE MYSTEEY OF SLEEP. 



Our attention has been called to this subject by a note of in- 
quiry from a lady in Brooklyn, Miss Julia Colman, who has 
achieved "Considerable popularity as a temperance lecturer, 
and has made the subjects of food and nutrition a favorite 
study. 

The queries she propounds are, we think, of sufficient im- 
portance to merit public attention, which, once aroused to the 
subject, will not, we trust, bo content until a positive answer 
is obtained to the query which forms the heading of the pres- 
ent article. 

Tin has long been justly regarded as one of the metals 
from the ordinary uses of which mankind have nothing to 
fear. But the present age is characterized by its factitious im- 
itations. That which goes by the name of tinfoil is mostly 
an alloy of tin and lead, and it is charged that many of the 
caps used for glass fruit jars are made of zinc instead of tin. 
It is well-known also that lead is used in soldering cans, and 
that this metal is attacked by certain organic acids, which 
are contained in fruits. The tin of commerce is also by no 
means pure, and housekeepers will vouch that the tin cans 
are often attacked by these acids, and eaten through so as to 
leak their fluid contents. In the case of impurities in the tin 
used to coat the iron of the tin plates of commerce, when the 
cans are thus attacked, it may well be doubted whether the' 
cumulated effects of metallic poisoning do not sometimes re- 
sult from this cause. 

Our correspondent writes as follows : 

" So far as the evidence of the senses goes, housekeepers 
know that cook'nrr tomatoes in tin ' ruins the basins ' as one 
good woman said ; and another admitted that she commonly 
used up at least one ' basin ' in a season for this purpose. 
How much injury the partaker receives we do not know, but 
so much has been said of the sad effects of metallic poisoning, 
even in small though long continued doses, that we would 
like to be assured of safety. Professor Youmans thinks it a 
small matter, but I find that many medical authorities dis- 
agree with him. One of the latter says: 'It ought to be 
known to housekeepers that acid, fatty, saline, and even albu- 
minous substances may occasion colic, vomiting, etc., after 
having remained some time in tin vessels.' 

" We see that the inner surface of the tin can is discolored 
after having been used for fruit, and we find that the flavors 
of the more delicate fruits are injured when they have been 
kept in tin cans, but whether the acid acts after the expulsion 
of the free oxygen, or only during the canning process, we 
do not know. 

" Zinc is more readily oxidized than tin, and yet the caps of 
some of our glass cans are made of that substance. 

'■ Many if not all the tin cans are freely soldered with lead, 
and it seems inevitable that the usual galvanic action must 
result when they are filled with an acid. 

" I have no desire to raise a false alarm, indeed I should be 
much gratified to learn that such a use of tin cans is perfect- 
ly safe, since many depend on them for all their canned fruit. 
" If the amount of tin that may enter the system, as a re- 
sult of its domestic use, is not likely to prove injurious, the 
questions are narrowed down to the purity of the article used 
and the actual results of using the various cans prepared for 
our market. 

" I had an opportunity recently to make some inquiries of 
Profesor Edwards of the ' Woman's Medical College of the 
N. Y. Infirmary,' and he said that the tin cans, as prepared, 
are very unsafe, that the acids dissolve the lead solder and 



What are the differences between sleeping and waking ? 
What is the peculiar nature of that mysterious condition 
which we call sleep ? These are questions long and earnestly 
asked but never answered. There is something about this 
phenomenon that seems to defy investigation. The dis- 
tinctions between the sleeping and waking state are, save a 
few external differences, as entirely unrecognized to-day as 
they were ages ago. 

Sit by the cradle of a child and watch it as it sinks into 
quiet slumber. The muscles gradually relax ; the. eyelids 
fall ; and voluntary motion ceases. The breathing is slower, 
as is also the action of the heart. The temperature of the 
body is slightly depressed ; and a state of apparent uncon- 
sciousness accompanies the physical changes specified. That 
is all we can see, and yet it seems hard to believe these 
things are all that cons itute sleep. If so, sleep might be 
accurately defined as a simple cessation of volition, or the 
action of the will, so that thought and motion of all muscles 
except those of the vital organs is impossible. But a little 
thought will show that cessation of will is only one of the 
manifestations of sleep, and that the will may and frequent- 
ly does only partially cease to act, retaining command of the 
voluntary muscles, and giving rise to the phenomenon of som- 
nambulism. At times also the mind becomes active in sleep, 
and often reasons with surprising coherence, and dreams, 
more or less approximating to realities of waking hours, are 
produced. 

But the mystery of mysteries pertaining to sleep, is the 
fact that it renovates the system from fatigue. And after all, 
this is no greater • mystery than fatigue itself. What is 
fatigue ? In what state of mind or body, or of both, does it 
consist are questions the answers to which still puzzle the 
profoundest physiologists. 

The periodicity of the desire for sleep is another peculiari- 
ty which is still involved in mystery. Why is it that dark- 
ness, monotonous noises, the fixing of the eyes upon some 
stationary object, all favor the approach of sleep? On all 
these points there is still no certain light. Upon respiration, 
digestion, circulation, reproduction, and assimilation, some 
accurate knowledge exists, but of sleep almost nothing. This 
function which influences more or less every other, and 
which has been aptly described as " a partial death from 
which springs a fresher life," is apparently no less remote 
from present means of scientific investigation than the great- 
est mystery of all, life itself. 



operation, it is of the first importance that we should be able 
to do it correctly. We venture to affirm that in the want of 
ability to make just comparisons is found the explanation of 
the inferior judgment of the masses upon all great questions, 
and their willingness to accept opinions ready made, from the, 
so to speak, " slop shops " of pseudo philosophers and political 
economists, and quacks who live upon public credulity and 
grow rich upon the sale of manufactured opinion to those too 
indolent or too weak to think for themselves. 

We recently read a leading article in a daily cotemporary 
lauding the immense benefits of trial by jury, because — as it 
maintained — by this means, whatever the law may be, a de- 
cision in accordance with the public opinion of average men 
is certain to be obtained. Something might be said in regard 
to a doubt whether in the present system of impanneling ju- 
ries we really get average men. For our own part we feel 
that if this is the case, the average intellect is humiliatingly, 
if not dangerously, small in this country. But admitting that 
average intellect and average integrity are secured in the 
jury-box, we have still graver doubts as to whether ques- 
tions of law and medical jurisprudence are subjects with 
which the average intellect is competent to deal. When a 
man begins to think independently, and to accept his conclu- 
sions without reference to popular prejudice, his intellect may 
be set down as above the average. 

It will be seen from what we have said that we believe the 
power of making just comparisons, of contrasting things and 
ideas to detect their specific points of similarity or difference, 
is small in the majority of minds, and as we further believe 
that this is a fault rather of education than of natural en- 
dowment, we should not have done much good in pointing 
out the defect without we could suggest a remedy. 

There has latterly been developing in this country a sys- 
tem of primary training known as object teaching. This 
system makes the first and principle end in the instruction of 
youth to the development of the power of comparing things 
and ideas. To this end it brings skilled minds into contact 
with untrained mind, the skilled directing the unskilled, and 
correcting its errors, and by practice teaching the infant mind 
to use j udiciously the avenues by which knowledge enters the 
mind. Thus the sense of touch, of sight, of smell, of taste, and 
of hearing, are each educated as they should be,for it is our firm 
belief that the basis of a sound system of instruction is edu- 
cation of these senses. Let a child be first trained to gain 
correct impressions of external objects, and there is little fear 
that when he comes to finally apply his intellect to abstract 
ideas, that he will be satisfied with imperfect and crude no- 
tions. 

This system of instruction has however met with serious 
obstacles from the prejudices of people, who imagine that a 
book is the only medium through which knowledge can be 
gained, and who are content to measure progress by pages, 
and problems traversed, rather than by growth of mind and 
strength to grapple with facts. 

It is one of the most encouraging signs of the times that 
the progress of science is remodeling systems of instruction, 
sweeping away old barriers and disseminating new views on 
the subject of education, and we believe the time will come 
when it will be generally seen and conceded, that primary 
instruction may be better accomplished by the oral system, 
and by directing the young mind to think and observe for it- 
self, than in the method of compulsory cramming so long in 
vogue, and soon we hope to become obsolete. 



PRIMARY SCHOOL EDUCATION. 



A DEW ALKALOID IN OPIUM. 



If wo analyze the working of the mind in performing a 
train of reasoning, we shall find that comparison or contrast 
is the principal part of the operation. Thus, in classification 
we first compare the object or idea to be classed with similar 
ideas or objects, and place it in the category with which it 
corresponds. In ascertaining the differences between objects 
or ideas we compare them. Says Max Muller, " all higher 
knowledge is gained by comparison, and rests on comparison. 
If it is said that the character of scientific research in our age 
is pre eminently comparative ; this really means that our re- 
searches are now based on the widest evidence that can be ob- 
tained, on the broadest inductions that can be grasped by the 
human mind. What can be gained by comparison ?-~Why, 
look at the study of languages. — If you go back but a hun- 
dred years and examine the folios of the most learned writers 
on questions connected with language, and then open a book 
written by the merest tyro in Comparative Philology, you will 
see what can be gained, what has been gained, by the com- 
parative method." 

It is thus that we form judgment upon relative size, weight 
and color of bodies, as also texture, form, and all other physi- 
cal properties which our Benses are able to detect in masses of 
matter. 

And even when we pass beyond the realm ot physics and 
indulge in metaphysical speculation — which it is to be hoped 
few are often tempted to do — we shall find that we cannot 
even speculate without comparison. 

If then we learn so much and reason so much through this 



In 1803 Derosene discovered a crystalline body in opium , 
and, in 1817, Serturner described its properties. This was the 
first discovery of a new class of bodies called vegetable alka- 
loids, and, conseqently, points an era in the history of chemis- 
try. Since then, more than one hundred analogous bodies 
have been discovered, and we count among them some of our 
most prized medicines. We need only mention quinine, nar- 
cotine, strychnine, brucine, theine, nicotine, conine, morphine, 
codeine, etc. Since attention was directed to opium by the la- 
bors of Serturner, chemists have discovered in that gum a 
large number of different alkaloids, representing the peculiar 
properties of the medicine, and it was supposed that this field 
of research was exhausted. It appears, however, that still an- 
other base has been discovered. The new body has the same 
chemical composition as morphine, minus the elements of wa- 
ter. Its special therapeutical property is, that it is deprived 
of the narcotic effects of morphine, and acts as a powerful 
emetic. Injected sub-cutaneously in minute quantities, it pro- 
duces violent vomiting in the course of five minutes. This 
property is so strong that the chemists who prepared it had 
great difficulty to overcome the constant feeling of nausea 
superinduced by it. The new body was discovered by Messrs. 
Matthiessen & Wright, of Saint Bartholomew's Hospital, Lon- 
don; and if all that has been said of it be confirmed by subse- 
quent experiments, it is destined to play an important part in 
medicine. 



Skilled Industry In America. 

The position given in this country to skilled industry is 
awakening general attention. Now that measures are taken 
to place permanently a National Exhibition in this city, pub- 
lic men of other countries are calling attention to the matter. 
It is generally overlooked that a large proportion of the pop- 
ulation of the Atlantic States are classed as artisans, who 
comprise no less than two-thirds of the workingmen in Maine, 
one-third in Massachusetts, one-fourth in this State, three- 
fifths in Maryland, and five-sixths in the city of Philadel- 
phia. 

Lord Clarendon, Secretary of the British Legation, in his 
report to Parliament, makes the following statement : 

" There are few countries in which the workingman is held 
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in such repute as in the United States of America. The la- 
boring classes may be said to embrace the entire American 
nation. The American prefers the occupations in which the 
exercise of the brain is in greater demand than that of the 
elbow. His chief ambition is to attain to the position of a 
master workman." 



THIKTY-NINTH INDUSTRIAL EXHIBITION OF THE 
AMERICAN INSTITUTE. 



The Board of Managers of this association have issued cir» 
culars announcing their thirty-ninth exhibition, which will 
bo held at the Empire Skating Kink, on the Third avenue, 
between Sixty-third and Sixty-fourth streets. The premises, 
lately enlarged and improved, will be opened for the recep- 
tion of goods on Monday, August 29th, 1870, and on Wednes- 
day, September 7th, the Grand Exhibition will be formally 
o pened to the public by an address at 12 o'clock, M. It will 
remain open every secular day from 9 A. M. to 10 P. M., until 
Wednesday evening, November 2, 1870, when the closing 
address will be delivered, and awards to successful competi- 
tors announced. 

Circulars containing full information maybe had on applica- 
tion to the "Corresponding Secretary of the American Institute, 
New York," who will also send blanks and give any desired 
information to parties desiring to become exhibitors, and will 
receive and file all applications for space. 



CINCINNATI INDUSTRIAL EXHIBITION. 



This exposition will be held under the joint auspices of the 
Chamber of Commerce and the Board of Trade of the city of 
Cincinnati, and the Ohio Mechanics' Institute, commencing 
Wednesday, September 21, 1870. 

It is the expressed desire of the managers to make this 
exposition of art and industry superior in point of attraction 
and practical benefit to all concerned, to any display of a sim- 
ilar nature which has ever been held in that city. 

They hope to see art and mechanism fully represented. 
Steam power for driving machinery will be furnished. Any 
desired information will be obtained by addressing the " Sec- 
retary of the Cincinnati Industrial Exposition," who will fur- 
nish rules and blank applications for space. 

NEW MECHANICAL MOVEMENTS. 



On page 192, present volume, we gave the following prob- 
lems for solution : 

" Problem 1.— Required to convert the rotary motion of a 
pulley into a horizontal intermittent rectilinear motio n, first 
in one direction and then in the opposite direction, without 
the use of a pitman, pulley, toothed wheel, cam, cam groove 
in a pulley, or a flexible band , the first, rotary motion to be 
constant and uniform. In other words, let it be required to 
move a piece of metal, wood, or other material, to a certain 
point where it shall pause, and then again move on a certain 
distance and again pause, and so on successively as far as de- 
sired, when it shall return to the point from which it origin- 
ally started in the same intermittent manner and under the 
conditions above specified. 

" Problem 2. — Required to produce a variable rotary mo- 
tion in a shaft driven directly by a belt from a pulley having 
a uniform constant rotary motion, without the use of any- 
thing but the one belt and the two pulleys ; no cone pulleys 
or their equivalent to be allowed. All the motions to be con- 
tinuous and in the same direction. 

" PHOBLEM 3. — From a reciprocating body to communicate 
reciprocation to another body, so that the second shall make 
four reciprocating movements for every reciprocation of the 
first ; the motions of these bodies to be in lines parallel to 
each other, and the pieces to be connected by only three mov- 
ing parts, which parts shall be neither wheels nor pulleys of 
any kind, and no inclined planes, cams, belts, or flexible cords, 
cranks or bell cranks to be allowed, and no radial motion 
from a fixed center in any piece employed." 

We are happy to announce that each of these problems 
has received a correct solution, and we have engraved some 
which could hardly be understood by a mere verbal descrip- 
tion. 

Problem 1 seems to have received the greatest share of 
attention, and we have received a number of solutions which 
do not comply with the enunciation of the problem. One of 
these is, however, sufficiently ingenious to be noticed, not- 
withstanding it is an 

IMPERFECT SOLUTION. 
" An eccentric pulley is allowed in the solution of Problem 
2, page 287, Vol. XXII., SCIENTIFIC American, and I there- 




fore use one, A, in solution of Problem 1. Yoke this eccen- 
tric pulley to a rod, B, in the usual manner ; on this rod is 
the simple double pawl, C, which engages in the notches, a, 
a, a, a, etc., and gives horizontal, intermittent, rectilinear mo- 
tion in one direction as above. At the next stroke of the ec- 
centric, a pin at D may trip the pawl, and we will then have 
horizontal intermittent motion in the other direction, until 
another pin, say at E, again reverses the motion. 
Salem, N. C. J. W. Fries." 

We consider this solution faulty because the eccentric may 
be regarded as the equivalent of a crank in this instance, and 
if so regarded, the rod, B, is the equivalent of a pitman. 
The latter is not allowed by the conditions of the problem. 



TRUE SOLUTION OF PROBLEM 1. 
"A, Fig. 2, represents the piece that has the intermittent, 
rectilinear motion, sliding with the rod, H. B is the shaft 
having the constant uniform rotary motion, and carries with 




it the wiper, O ; this successively engaging with the pins, D, 
E, F, G, im parts the motion required, the number of inter- 
missions being varied with the number of pins. I have made 
a model of this movement, and it works in all respects as de- 
scribed. Wm. M. Moore." 
Niles, Mich. 

SECOND SOLUTION OF PROBLEM 1. 

"The wheel, A, Fig. 3, is the given pulley, having a uniform 

rotary motion. R, R, represent rubber pieces fastened upon 






one half of its perimeter, the action of which upon the yoke, 

B, will produce the intermittent reciprocatin g motion required. 

Toledo, Ohio. COURTNEY HEATH." 

THIRD SOLUTION OF PROBLEM 1. 
" The following is another form of movement, which I be- 
lieve to be a true solution of problem 1. The given pulley, 
A, Fig. 4, carries a wrist, R, which works in the slotted yoke, 




B. The end of the arm, B, carries a double pawl, D, which 
works in the rack, C. E, E, are stops for removing the 
pawl, D. Ibid." 

problem 2. 
Several solutions have already been 'published "for this 
problem, see page 287. E.A. T. of Philadelphia, Pa., sends still 
another, which we are inclined to think is not new, but will 
nevertheless give it. It is simply two eccentric pulleys of 
equal-throws, connected by an inelastic belt. 

PROBLEM 3. 
But one solution for this problem has been received that 
can be accepted as new, and also as correct. The author of 
the'movement, shown in Fig. 1, favored us with one, but it 
has a radial movement from a fixed center in one of the 
pieces, which is not allowed in the specified conditions. 
TRUE SOLUTION OF PROBLEM 3. 
The bar, C, Fig. 5. is the body required to make four re- 
ciprocations, while the bar, A, makes one. Move the bar, A, 




up to the point x, and the bars, B and E, will take the posi- 
tion shown by the broken lines on the right. The bar, C, 
will have made one whole reciprocation. Continue the mo- 
tion of A to the position shown by the broken lines on the 
left ; C will then have made two reciprocations. Move A 
back to its original position, and C will have made four re- 
ciprocations, while A has made but one. This beautiful link 
motion is the invention of the author of the movement 
shown in Figs. 3 and 4. 



Sweet Potato Experiments. 

The Western Rural states that Colonel Baylor, of Georgia, 
aided by some scientific gentlemen in Boston, has been for 
some time conducting a series of experiments upon the sweet 
potato. The articles produced are starch, dextrine sugar 
powder, a sweet kind of vegetable flour. It is said that there 
is a variety of sweet potato cultivated in the Southern States 
which will yield ten per cent of cane sugar. 

It is estimated that the sweet potato crop of Georgia, prop- 
erly manufactured for commercial purposes, would add from 
110,000,000 to $15,000,000 to the wealth of that State. The 



value of the manufactured crop in North Carolina would 
exceed this sum. 



PATENT OFFICE AFFAIRS. 



The business of the Patent Office is now in a flourishing 
condition, and the present is a favorable time to enter applica- 
tions. Inventors will find the SCIENTIFIC AMERICAN PATENT 
Agency ready to attend to the prosecution of claims with 
the greatest dispatch. By reference to our register, we find 
that we have made upwards of twenty-four thousand prelim- 
inary examinations into the novelty of alleged new inven- 
tions. This great experience, together with the fact that a 
large proportion of all the business with the Patent Office, 
for the past twenty years, has been conducted through this 
Agency, suggests to inventors the surest and best means to 
secure their rights. 

We give opinions free, and all we require is a rough 
sketch and description of the invention. 

Inventions patented through this Agency receive notice in 
the Scientific American. 

Models. — In order to apply for a patent the law requires 
that a model shall be furnished, not over a foot in any of its 
dimensions, neatly and substantially made. Send the model 
by express, prepaid, addressed to Munn & Co., 37 Park Row- 
New York, together with a description of the operation and 
merits of the invention. 

Caveats. — Whenever an inventor is engaged in working 
out a new improvement, and is fearful that some other party 
may anticipate him in applying for a patent, it is desirable, 
under such circumstances, to file a caveat, which is good for 
one year, and, during that time, will operate to prevent the 
issue of a patent to other parties for the same invention. 
The nature of a caveat is fully explained in our pamphlet, 
which we mail free of charge. 

European Patents. — Probably three-fourths of all the 
patents taken by American citizens in Europe have been se- 
cured through the Scientific American Patent Agency. 
Inventors should be careful to put their cases in the hands of 
responsible agents, as in England, for example, the first in- 
troducer can take the patent, and the rightful inventor has 
no remedy. We have recently issued a new edition of our 
Synopsis of European Patent Laws. 

All communications and inquiries addressed to Munn & 
Co., respecting patent business, are considered as strictly 
confidential. 



Death of Mr. Dickens. 

As we go to press the telegraph brings us news of the 
death of the great novelist, Charles Dickens, than whom no 
writer of his time has become more widely known and ad- 
mired. The writings of Mr. Dickens have all been in the 
interest of humanity, and no more fitting epitaph could be 
engraved upon his tomb than 

" Write me as one that loved hla fellow man." 
His death will be lamented by the intellectual and the good 
of both hemispheres. 



An express train on the Alleghany Valley Railroad, running 
at the rate of forty miles an hour, was lately brought up all 
standing against an obstruction on the track, consisting of 
rocks and dirt, the result ot a land-slide. This train was 
fitted with Miller's platforms, buffers, and couplers. Not- 
withstanding the fearful velocity of the train no lives were 
lost, as the cars did not telepcope, as ordinary fastened cars 
would have done under the same circumstances. Miller's in- 
ventions should be adopted on all railroads without delay. 
On the Missouri Pacific Railroad nineteen passengers were 
I itely killed by the telescoping of the cars. 



Hard ON THE M.D.'s. — Dr. Charles Elam has lately written 
i work in which he undertakes to prove, and asserts he does 
prove, that the practice of medicine of to-day is less efficient, 
performs fewer cures, and is less able to check disease than 
it was thirty years ago. 



Inventions Patented In England by Americans. 

[Compiled from the " Journal of the Commissioners of Patents."! 

PROVISIONAL PROTECTION FOR SIX MONTHS. 

1,237.— Supporting and Guiding Apparatus for Machines for Sew- 
[ng Boots and Shoes.— Daniel Mills, New York city. April SO, 1870. 

1,255.— Buckles or Bale Ties.— E. J. Beard, St. Louis, Mo. May 2, 

1870. 

1,257.— Hoisting Machine.— Henry Reedy, Cincinnati, Ohio. May 2 
1870. 

1,261.— Machinery for Printing upon Spools for Thread, etc.— Ira 
Dimock, Florence, Mass. May 3, 1870. 

1.286.— Steam Engines.— Babcoek and Wilcox, Providence, B. I. May 

5, 1870. 

1,324.— Machinery for Knitting Looped Fabrics.— John Pepper, Lake 
Village, N . H. May 9, 1870. 

1,215.— Apparatus for Absorbing the Overflow of Oil in Hydro 

carbon and other Lamps.— L. E. C.Moore and J. S. Hamilton, Pittston 
Pa. April 27, 1870. 

1,289.— Safes, etc.— T. Hyatt,INew York city. May 5, 1870. 

1,813.— Stamp.— Towle and Harding, New York city. May 7, 1870. 

1,323.— Nut Look.— R. Rntter, Vallejo, Solano county, Cal. May 9, 1870. 

1,335.— Illuminating Gas Apparatus.— M. H. Strong, T. Barbour, and C 
C. Conner,,New York city. May 10, 1870. 

1,336— Brewing Ale and other Malt Liquors.— James McC 

Boston, Mass. May 10, 1870. 
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Finishing Nails.— Sebastian 
Pa., and John McEldery, 



1,351.— Machinery for Pointing and 
Schlesinger, Boston, Mass. May 11, 1870. 

1.358.— Grate Bars.— Jonathan Cone, Bristol. 
Jersey City, N.J. May 12, 1870. 
3,610.-Projectilks.-A. F. Potter, San Francisco, Cal. May 12, 1870. 

1,345.— Paddle Wheels.— W. F. Knowlton and M. McComb, St. Cloud. 
May 11, 1870. 



[June 18, 1870. 



Minn. 



Universal C Jot lies Wringer, 
But one invention has held its own in the household, and that is the 
Clothes Wringer. We have used one of those whose name heads this ar- 
ticle, for ten years, and it has done good service during that time, although 
in weekly use. We consider the fact, that the frame and all parts of the 
machine are made of wood, to be in its favor. There can be no possibility 
of injury to the clothes by rust. Another advantge of this Wringer, is that 
of a patent stop, in the form of a screw, placed over the wheels, preventing 
them from getting out of gear. But the principal advantage of this wringer 
over others, is the patent double gear. This is the invention of the late 
Dr. Warren Rowell, and one of the best devices in mechanical movements 
that has come under our observation for a long time.— [N.Y. Mechanic, 
Dec. 1, 1869. 



Notice to the Purchasers and Manufacturers of Ice 
machines. 

As the holder of Letters Patent from the United States, under date April 
12, 1870, 1 hereby caution all parties manufacturing or purchasing Ice Ma- 
chines, operated with Chimogene, against infringements of said Letters 
Patent. This public caution is specially intended for the notice of the Arctic 
Ice and Refrigerating Company ,of the City of New Tork.and of parties who 
may contemplate the purchase from them of the Ice Machine at present 
manufactured by them, which clearly infringes my Letters Patent. 

D. L. HOLDEN, P. O. Box 6049, New York city. 



Under this heading we shalf publish weekly notes of some oj the more prom 
inent home and foreign patents. 



The Charge for Insertion under this head is One Dollar a Line. IftheNoUce* 
exceed Four Lines. One Dollar and a Ealf per line will be charged. 
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C 0KR&8P0NDENT8 who expect to receive answers to their letters must, in 
all cases, sign their names. We have a right to know those who seek in- 
formation from us ; besides, as sometimes happens, we may prefer to ad- 
dress correspondents by mail. 

SPECIAL NOTE.— This column is designed for the general Interest ana in- 
struction of our readers, not for gratuitous replies to questions of a purely 
business or personal nature. We wilt publish such inquiries, however, 
when paid for as advertisemets at $1*00 a line, under the head of "Busi- 
ness and Personal." 

All reference to back numbers should be by volume and page. 



The paper that meetB the eye of manufacturers throughout the 

United States— Boston Bulletin, $4'00 a year. Advertisements 17c. a line. 

Glass Cutters' Grindstones, made by machinery — Craigleith, 

40c; Newcastle and Nova Scotia, 8c. an inch. J. E. Mitchell, 310 York 
avenue, Philadelphia. 

CatHn's Patent Self-closing Barrel Filler for filling packages 
with liquids of any kind. See other advertisement, and address, for cir- 
cular, S. C. Catlin, Cleveland, Ohio. 

Keane's Silver-plating Compound plates metals with pure sil- 
ver instantaneously. Keane, Silver Plater, 75 Bleecker St., New York. 

Rawhide Sash Cord haB no equal for heavy windows or dumb- 
waiters. Makes the very best round belting. Darrow MTg Co., Bristol, Ct." 

Crampton's Imperial Laundry Soap, washes in hard or salt 
water, removes paint, tar, and grease spots, and, containing a large per- 
centage of vegetable oil,is as agreeable as Castile soap for washing hands. 
" Grocers keep it." Office 84 Front St., New York. 

Peck's patent drop press. For circulars, address the sole man- 
ufacturers, Milo Peck & Co., New Haven, Ct. 

Millstone Dressing Diamond Machine — Simple, effective, du- 
rable. For description of the above see Scientific American, Nov. 27th, 
1869. Also, Glazier's Diamonds. John Dickinson, 64 Nassau st.,N. Y. 

For Fourneyron and Jonval Turbine Water Wheels, Mill- work, 
Shafting, Pulleys and Hangers, apply to J. Cornell & Co., Sandy Hill, N.Y. 

Machinists and otherB using Fine Tools, send for illustrated 
catalogue. Goodnow & Wightman, 33 Cornhill, Boston. 

Scientific American. — Back Nob., VoIb., and Sets for Bale. Ad- 
dress Theo. Tusch, City Agent, 37 Park Row, New York. 

Pictures for the Sitting Room. — Prang'B latest Chromos," Flow- 
ers of Hope," and " Flowers of Memory." Sold in all Art and Book Stores 
throughout the world. 

Tempered Steel Spiral SpringB for machinists and manufactu- 
rers. John Chatillon, 91 and 93 Cliff St., New York. 

Shop, Town, County, or State Rights for sale, for Patent Coal 

Scuttle. For circular, etc., address T. T. Markland, Jr., 1515 South St., 
Philadelphia, Pa. 

Galvanized iron ventilating skylights, straight and curved ex- 
tension lights,conservatories,etc.,under patents dated 1869-70,are approved 
by every architect. For Rights address Geo. Hayes,75 8th a ve.,N e w York. 

Grindstones made by machinery, perfectly true, at reduced 
prices. Send %oz. sample of grit wanted, by mail. J. E. Mitchell, 310 York 
avenue, Philadelphia. 

L. L. Smith, 6 Howard St., N. Y., Nickel Plater. First Premi- 
um awarded at the late Fair of the American Institute. Licenses granted 
by the United Co., 17 Warren St., New York. 

One 60-HorBe Locomotive Boiler, used 5 mos., $1,200. Ma 

chinery from two 500-tun propellers, and two Martin boilers very low. 
Win. D. Andrews & Bro.. 414 Water St., New York. 

Kidder's Pastilles. — A sure relief for Asthma. Price 40 cents 

by mail. Stowell & Co., Charlestown, Mass. 
Pat. paper for buildingB, inside & out,C. J. Fay, Camden, N.J. 

Stiff, heavy, powerful lathes, planers, shapers, Blotters, and 
radial drills, In stock. E. & A. Belts, Wilmington, Del. 

Second-hand donkey pumps, 12, 25, and 35-H. engines, leather 
hose, old style blowers, cocks, valves, etc., etc. Wm. D. Andrews & Bro., 
414 Water St., New York. 

Kitchen Grindstones,for sharpening table knives,Loring's pat., 
best article out. J. E. Mitchell, Agent, 310 York avenue, Philadelphia. 

An experienced mechanical and railway engineer wisheB a po- 
sition as Master ot Machinery, or Manager. Address " Engineer," Station 
" G," Philadelphia, Pa., Postofflce. 

For solid wrought-iron beams, etc., Bee advertisement. Address 
Union Iron Mills, Pittsburgh, Pa., for lithograph, etc. 

Keuffel& EBser,71 NaBBau st.,N. Y.,the best place to get lst-class 
Drawing Materials, Swiss Instruments, and Rubber Triangles and Curves. 

For tinmanB' tools, preBBeB, etc., apply to Mays & Bliss, Ply- 
mouth, st., near Adams st., Brooklyn, N. Y 

CutlerB' Grindstones, made by machinery. Wichersly, New- 
castle, or Nova Scotia, at 8c. an inch. J. E. Mitchell, 301 York ave., Phil'a. 

Glynn's Anti-Incrustator for Steam Boiler — The only reliable 
preventative. No foaming,and does not attack metals of boiler. Liberal 
terms to Aeents. C. D. Frcdricks, 587 Broadway, New York. 

To ascertain where there will be a demand for new machinery 

or manufacturers' supplies read Boston Commercial Bulletin's manufac- 
turing news of the United States. Terms $4*00 a year. 

Cold Rolled — Shafting,piston rods,pump rods,CollinB pat doable 

compression couplings,raanuf actured by Jones & Laughlins,Pittsburgh,Pa. 



R. R. S., of Va., and others. — We are receiving many in- 
quiries upon the subject of cement for aquariums, not containing lead. 
Can anybody give us a good recipe of this kind ? The following is highly 
recommended by a correspondent of the Boston Journal of Chemistry, 
but it contains the objectionable substance. Take 10 parts by measure of 
litharge, 10 parts of plaster of Paris, 10 parts of dry white sand, 1 part of 
finely powdered resin, and mix them, when wanted for use, into a pretty 
stiff putty with boiled linseed oil. This will stick to wood, stone, metal, 
or glass, and hardens under water. It ts also good for marine aquaria, 
as it resists the action of salt water. It is better not to use the tank 
until three days after it has been made. 

C. A. L., of Tenn., finds that his bolting cloths (No. 9) recent- 
ly clog on all occasions, with good wheat flour properly ground on best 
French burrs. The cloths have been in use about twelve months. He 
wishes to ascertain, if possible, a way to prevent this. He says he has to 
stop and brush them off very often, and attributes the mischief (we think 
correctly) to having ground a very damp lot of wheat, which he thinks, 
soured on the bolting cloths. He is a miller of long experience and 
served a regular apprenticeship at the business, but knows of no way to 
remedy the evil complained of. If any of our correspondents can pre- 
scribe a remedy, we shall be glad to hear from them. 

C. D. C, of W. Va. — There are various proportions for specu- 
lum metal for reflecting telescopes. We give you four. First: copper 
64 parts, pure tin, 29 parts; melt separately with the use of .black flux, 
and mix. Second : copper, 3 parts, r ure tin, 1 part ; mix as before. Third : 
copper, 64, tin 39 to 33 parts. Fourth : according to Lord Rosse, the con- 
structor of the great reflecting telescope which bears his name, the best 
proportions are, copper, 1,264 parts, tin, 589 parts. Sometimes a little ar- 
senic is ad*ed to increase the whiteness of the alloy. These alloys are 
very difficult to manipulate, as they are likely to crack in cooling. 

W. A. B., of Mass. — We do not believe mere age hardens 
stereotype metal. We think it probable, however, that plates which have 
been used in the press for some time would be somewhat more dense and 
hard than those fresh fro« the mold. In the cold state, and remaining at 
rest, all the change that could occur would, in our opinion, be a slight 
oxidation of the. surface. It is barely possible, however, that a slow crys- 
tallization may go on in such metal, under favoring circumstances, analo- 
gous to that which is known to take place in other metals ; but we do not 
think this very probable. 

D. D. S., of 111. — You may bleach beeBwax by exposing it for 

a eufficient time to the action of the air and light after cutting it into thin 
shavings. A quicker way is to melt the wax and add for each pound two 
ounces of nitrate of soda, and one ounce of sulphuric acid diluted with 
nine parts of water. The latter should be added very slowly, while the 
melted wax is constantly stirred with a glass rod. It is then cooled and 
set aside after filling the vessel with boiling water. Washing the wax 
with boiling water until no trace of the acid remains completes the pro- 
cess. 



For mining, wrecking, pumping, drainage, and irrigating 

machinery, see advertisement of Andrews' Patents in another column. 

'Caldwell's Dryer dries Brick, Fire Brick, Tile, Peat, Whiting, 
etc., as fastas made. J. K. Caldwell & Co., Philadelphia. 

Harvester Grinders — Loring's patent — grinds automatically, 

and any boy can sharpen a cutter perfectly. J. E. Mitchell, 310 York ave., 
Philadelphia. 

Winans' boiler powder, 11 Wall st, N. Y., removes Incrusta- 
tions without injury or foaming 12 years in use. Beware of Imitations. 



W. R. B., of Va. — The combustion of a lamp may be kept up 
in a close vessel by forcing oxygen into the vessel, and the carbonic acid 
gas, expanded by heat, might be used as motive power. There would, 
however, be serious practical difficulties in applying this principle to the 
propulsion of machinery. This correspondent writes that the mountains 
about Waynesboro, Va., abound in the black oxide of manganese. 

D. R., of N. B. — It is not good practice to make the induction 

pipe to a steam cylinder too large, as you thereby Increase the area of 
radiating surface. We therefore answer that it is not just as well to make 
these pipes larger than necessary. Such kind of loose practice in any- 
thing relating to steam is intolerable at the present day, when the whole 
subjcot is reduced to a science. 

C. L-rP., of La. — We believe the best paper-hangers' paste, as 
\9lt\l as a paste for general purposes, is simply wheat or rye flour beaten 
fhto cold water to perfect smoothness, and the whole just brought to a 
boil, while being constantly stirred to prevent burning. A little creosote, 
or carbolic acid, will make* it keep much better. Any addition to this 
paste fails to improve it. 

White Brass. — We are in receipt of numerous inquiries aB to 

where the white brass described on page 343, current volume, can be ob- 
tained. Parties interested In its sale would do well to advertise it. We 
cannot answerthese inquiries, as we know of no one in this country or in 
Europe who sells the article. We gave in the article referred to all the 
information we are in possession of in regard to it. 

W. S. H., of N. Y. — One hundred and thirty revolutions per 

minute is a very low speed for a steam engine with cylinders of nine 
inches diameter and twelve inch stroke. If properly constructed in 
all respects, no economy would result from the reduction of speed, Re-- 
duction of the speed would reduce the power of the engine. 

F. A. C, of MasB. — The best way to keep rain water Bweet in 
a cistern, is to first collect it in a tank, and filter it before receiving it into 
the cistern below the surface. This will remove the organic matters, and 
prevent fermentation. Care should also be taken to prevent - surf ace 
drainage into it. 

F. H„ of N. Y. — Gold plate may have its color restored with- 
out polishing after annealing, by dipping it for a moment in a solution of 
cyanide of potassium, and then washing it thoroughly in water. Care 
should be taken not to touch the hands with the solution, as it is a dead- 
ly poison. 

D. L., of Vt. — The extent to which expansion of steam may 
be carried by the lap of the valve alone, with convenience and economy, 
does not exceed a cut off at one third of the stroke. It is better to use a 
cut-off valve, actuated by a second eccentric, than to use lap beyond this 
limit. 

J. McF„ of Pa. — The soft material that you send looks as if it 
had some resemblance to bauxite, but we could not determine with cer- 
tainty without making a careful chemical analysis; expense, $20. The 
other substance appears to be iron ore, perhaps of value. 

L. M., of Mo. — The term regulus is an old name applied by 
the alchemists to metallic antimony, arsenic, cobalt, etc. Thus, regulus 
of antimony 13 metallic antimony, etc. 

R. G. P., of MIbb. — You will probably secure the busineBB in- 
formation you seek by a notice in our " Business and Personal " column. 



Wood Pavement.— John W. Brocklebank, New York city, and G. W. 
Tubbs, Elizabeth, N. J.— This invention relates to improvements in wood 
pavements of that kind wherein blocks arranged vertically in rows 
across the road bed, either with or without spaces between, to be 
filled with gravel, etc., are placed upon a superstructure intermediate 
between the graded road bed and the blocks, and it consists in an arrange- 
ment of the said blocks on a foundation of sills laid across the roadbed par- 
allel with each other.on the graded surface, with spaces between filled with 
sharp sand, the said spaces being as wide as the thickness of the blocks 
which are set upon the sand ; and they are supported at the edges, which 
are placed together in forming the continuous row, by short joists laid 
across the sills, the corners of the blocks being recessed for the "purpose, 
each joist supporttng two blocks. 

Mowers and Reapers.— Wm. Michael, Murrysville, Penn.— This inven' 
tion relates to improvements in the driving mechanism for mowers and 
reapers, and consists, in an arrangement of the driving wheels on short, 
independent axles, concealed by adjusting screw caps, and gearing them 
with loose pinions on a counter shaft, having spring ratchet clutches, com- 
municating the motion from both driving wheels together, or one in- 
dependently of the other when moving in curved lines, so that one 
driving wheel goes fasterthan the other, the said clutches being held in 
gear by springs which allow them to slip out when the machine is backed. 

Paper Boxes.— John Root, New Haven, Conn.— This invention relates 
to improvement in securing the parts of paper boxes together where 
they lap each other, and consists in fastening them by metal clasps consist- 
ing of strips of thin sheet metal bent over the edges, and pressed together 
so as to clamp the parts between them. 

Shades for Gas Light.— Wm. Fullager, Brooklyn, N. Y.— This invention 
relates to improvements in shades for gas lights,and consists in the combina - 
tion with the ordinary conical porcelain or other shades, which shade the 
lights at the sides, of a bottom shade of porcelain arranged for the support 
of the conical shade, and calculated to shade that part of the light thrown 
down, and not shaded by the present shades. The said upward shade may 
also be used with lamps, with slight changes in adaptation to the bras 
rings or supports, and is applicable without change of the form repre- 
sented, to what are known as the student lamps. 

Submarine Drilling Apparatus.— Samuel Lewis, Williamsbursh, N. Y. 
—This invention has for its object to furnish an improvment in the ap- 
paratus for raising the boat, or other floating platform, from which a gang 
of drills 1s operated, so that it may be unaffected by the rise and fall of the 
tide. 

Steam Pumping Engines.— S. D. Gilson, Syracuse, N. Y.— This inven- 
tion relates to a new and important improvemenc in engines for pumping 
and forcing water, more especially designed as a steam fire engine , but ap- 
plicable to other purposes, and it consists in such a construction and ar- 
rangement of parts that the motion o,f a reciprocating engine is duplicated 
by a simple crank movement from the shaft of an oscillating piston. 

Apparatus for Packing Preserves, etc.— C. T. Provost, New York 
city.— The object of this invention is to facilitate the packing of tomatoes 
and other vegetables or fruit in the preserving cans. At present vegeta- 
bles are packed so loosely that in many cases the value of the can exceeds 
by far that of its contents. By means of this invention the cans can be 
thoroughly and closely packed, and the useless water removed, without 
improperly mashing the fruit or vegetables to be preserved. 

Skate Fastening.— Thomas Almond, Fitchburg, Mass.— This invention 
relates to a new device for clamping and securing skates to the soles and 
heels of boots or shoes. The invention consists in the use of adjustable 
toe clamps and of a heel jaw all pivoted directly to the skate runner, so 
that the latter can be secured to the boot or shoe, without the use of straps 
or projecting levers. 

Rein Holder.— J. R. Achenbach, Saddle River, N. J.— This invention 
has for its object to furnish a simple and convenient device for holding the 
reins when the team is standing, which shall be simple in construction, 
easily attached to the wagon, and which will hold the reins securely, and at 
the same time in such a way that they may be instantly detached when 
required. 

Electric Decomposition of Copper and Brass.— Wm. Henry Walenn, 
London, England.— This invention consists in improvements in the elec- 
tric deposition of copper and brass upon iron and other substances, to bo 
made with less battery power, with greater economy, and more solidly and 
perfectly than has hitherto been done. 

Hot Blast Ovens.— Job Froggett, Youngstown, Ohio.— This invention 
relates to improvements in hot blast ovens, and consists, first, in inclosing 
the air pipe connections in the oven together with the main parts thereof ; 
second, in providing two or more pipes or sets of pipes for dividing the 
blast, to lessen the friction; and third, in arranging air flues through the 
hot blast oven with holes admitting air immediately or directly to the gas 
where it enters the oven, or to the combustion chamber of hot blast ovens 
using other fuel. 

Sheet MetalSpoon, Fork, and other Handles— H. C. Milligan, Brook- 
lyn, N. Y.— This invention relates to improvements in the construction 
of the handles of spoons, forks, and other implements made of sheet metal, 
or handles only made of sheet metal, and consists in making them with ob- 
lique corrugations stamped into them on one side and raised on the other, 
between the edges which are left plane for a narrow space, the said corru- 
gations being made for strengthening and ornamenting the handles, and in 
the case of spoons is designed to produce a sufficiently strong handle from 
the thinnest sheet metal of which the bowl may be made. 

Bark Mill.— Lewis N. Hermance, Kingston, N. Y.— This invention re- 
lates to an important improvement in the ordinary bark mill, and has for 
its object to facilitate the adjustment of every mill to fine or coarse work, 
and to allow the runners to be raised when they should have become dull 
by wear, so that by being brought nearer to the grinders they may again be 
made useful. 

Sewing Machine Power.— John W. Jordan, Lexington, Va.— This inveu 
tion relates to improvements in means for propelling sewing machines, 
and consists in an apparatus for imparting rotary motion to a driving shaft 
mounted together with the sewing machine on a rocking or swinging 
frame, either by the rocking or swinging of the said frame to which motion 
is imparted by the operators mounted on the said frame in a suitable 
seat. 

Motion Power for Carriages.— George Kilner and F. H. Simmons, Sul- 
livan, 111.— This invention relates to improvements in motive power appar- 
atus for land carriages, and consists in a combination of foot treadles, 
crank shait, pinion master, wheel p'nions, and cog rims, applicable to the 
propulsion of all land carriages, whether for road use or agricultural pur- 
poses, and applicable also for drawing other machinery. The invention 
consists in improved steering apparatus for the carriages to be propelled 
by the said Improved motive power. 

Warming Insole for Boots and Shoes.— Philipp Martin Ernst, New 
York city.— This invention relates to a new straw insole for boots and 
shoes, which, on account of its being a bad conductor of heat, serves to 
keep the feet warm without preventing their ventilation. 

Window Blind.— Thos. Donato, New York city.— This invention relates 
to a new manner of securing pivoted slats in the frames of window blinds. 
The invention has for its object to provide a more secure fastening for the 
slats, and, at the same time, greater facility for removing the same for 
repair. 

Thrashing MACHiNE.-John S.Fulton, Gallatin, N. Y.— This invention 
relates to a new thrashing machine, into which the straw is fed transverse- 
ly, so that it will not in the least be injured orbrokenby the thrashing 
process. 
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Printing Press.— William Anderson Kerr, Ea9ton, Pa.— This invention 
relates to a newrotarypress forprinting both siaes of one sheet by one 
process. The invention consists chiefly in the peculiar arrangement of 
the vertically reciprocating type frames which operate in conjunction with 
rotary platens, in such manner that they will be automatically inked dur- 
ing their reciprocating motion. The invention consists also in the arrange- 
ment of inking mechanism, whereby the ink is transferred from the lower 
part of each type frame to the type at the upper part of the same. 

Metal Roofing.— Seymour Hughes, .Hudson City, N. J.— This invention 
lias for its object to so construct the plates of a metallic roofing that the 
oints formed between them may be entirely water-tight. 

Fuse Composition.— William H. Rogers, Brooklyn, N. T.— This invention 
relates to a new and useful improvement in a composition for fuses for 
blasting and other purposes. 

Book Repository.— Robert L. Dodge, Gallatin, Mo.— The object of this 
invention is to furnish means for supporting and preserving books, and 
rendering them accessible, and consists in arranging in a casing of suitable 
size a series of hinged frames, so constructed as to receive and support the 
books. 

Oscillating Engine.— Henry Broomell, Christiana, Pa.— This invention 
relates to a new and useful improvement in the class of steam engines known 
as "oscillating engines," and consists in the peculiar manner of arranging 
the steam ports and regulating the motion of the engine. 

Tidy Pin.— Hial H. Newton, Cleveland, Ohio.— This invention relates to a 
new and useful improvement in a devise for fa?tening tidies to upholstered 
furniture, for the protection of such furniture, and it consists in a pin with 
an elliptic head, constructed with double prongs. 

Baby Carriages.— James Higgins, Salem Crossing, Ind.— This invention 
relates to a new and useful improvement in carriages for babies, whereby 
they are rendered much more useful and convenient, than they have hither- 
to been.and it consists in combining rockers with the body of the carriage, 
and so constructing the carriage, otherwise, that the body may be readily 
removed, and a baby cradle formed of it. 

Felly Saw.— Geo. Steck, Hughesville, Pa.— This invention has for its ob- 
ject to saw out of plank, fellies or other pieces that require to be curved iu 
the direction of their length, and, at the same time, to have straight sides. 

Combined Abdominal and Back Supporter and Truss.— K. J. Cundiff, 
Lynchburg, Va.— This invention consists in a variety of constructions and 
and arrangementsof a hernia truss, back supporter, abdominal supporter, 
and elastic bar. 

Mechanical Movement.— Nathaniel Bradford, Addison, Me.— This inven- 
tion haa for its object the proportioning of power to resistance, in such man- 
ner that, when resistance is small power may be reduced in order to the 
gaining of speed, and, when resistance is great, power may be increased by 
the sacrifice of speed. 

Nail Hammer.— E. S. Morton, Plymouth, Mass.— This invention relates to 
a new and useful improvement in nail hammers, and consists in a slot form, 
ed at the base of the claws, and at about right angles therewith, by means 
of which a nail may be held in the hammer and started in the wood with 
one hand, thns rendering the hammer very convenient in arlving nails in 
places where but one hand can be used. 

Circumflexor.— Stephen R.Kirby, East Saginaw, Mich.— This invention 
relates to a new and useful improvement in an instrument for describing 
regular and irregular curves, for obtaining the profile or face of irregularly 
curved or undulating surfaces or curves, and straight lines combined, and 
consists in the combination of adjustable tressle-work with a flexible rod 
or ribbon, and in connection therewith, an adjustable straight-edge and 
connecting rod, by means of which a series of parallel irregular or regular 
curves, either with or without straight lines, may be described. 

Fence.— Benning Rowell, Byersville, N. Y.— This invention consists of 
panels, each composed of two parallel rails bearing a lattice work of slats ; 
said panels being sustained at their ends by trusses having upper and lower 
cross bars for the support of the parallel rails ; and said panels being con- 
nected at their ends by perpendicular rods passing through said rails, and 
between the cross bars of the trusses. 

Bar for Casting Pipes.— John Enright, Louisville, Ky.— This invention 
relates to a core bar, that may be made to collapse, after a pipe has been 
cast around it, in order that the bar may be readily withdrawn from within 
the pipe, and that may be expanded again to the required size previous to 
being inserted in the mold, whereby the use of hay, rope, or other elastic 
body, wound around the core, to be afterward burned, in order to permit 
the withdrawal of the core bar, is rendered unnecessary, and a metallic sur- 
face presented for the loam coating to be placed upon. 

Cotton Carding Machine.— Gilman Jaquith, Concord, Mass.— The 
object of this Invention is to obviate some difficulties which are met with 
in carding cotton on ordinary machines, and improve them in various par- 
ticulars, and consists in the means provided for cleaning the cotton from 
dirt and foreign substances. 

Lock.— John Gerard, Trenton, N. J.— This invention relates to improve- 
ments in mortise and rein locks, and consists in pivoting one end of the 
lever which works the latch bolt to an eccentric or cam, in a novel manner, 
by which the said end may be thrown back by raising the cam to let the 
other end move forward to allow the latch bolt to be drawn forward for 
reversing. It also consists in improvements iu the construction of the 
tails orshanksof the latch andlocking bolt9 whereby the size is reduced 
while maintaining the requisite strength, to economize in metal, and to 
insure batter adhesion of the composition heads which are cast on the said 
tails, the said adhesion being more perfect when cast upon small rods, 
whichdo notcause the metal to "blow" as much as the larger ones do. 
The invention also consist in the application to the striking plate of a 
friction spring which presses against the lock plate when the door is shut, 
and prevents raUling. 

Drawing Off Tallow, Lard, etc., from Pressure Tanks.— J.H.Arch- 
er, Beaumont, Texa3.— This invention has for its object to furnish an im- 
proved method of drawing off tallow, lard, etc., from the rendering, or 
pressure tanks, by means of which the time and labor required for remov- 
ing the tallow, lard, etc., will be greatly lessened ; by which the tallow 
etc., will be all drawn from the tank, and will be free from dirt and water, 
thus requiring no manipulation to free it from water. 

Troy Tender Frame. -Benjamin W. Healey, Providence, R. 1 -This in- 
vention has for its object to furnish an improved iron tender frame , which 
shall be lighter, stronger, and more durable than the frames constructed 
in the ordinary manner. 

Coffee and Tea STEEPER.-JosephB. Wakeman and AlonzoM. Bush, 
Hancock, N. Y.-This invention has for its object to furnish an improved 
device for containing coffee or tea while being steeped, which shall be 
simple in construction, and more effective and satisfactory in operation 
than the steepers as heretofore made. 

Baling Press. -E. J. Marsters, Shaw's Flat, Cal.-This invention has for 
its object to furnish a simple, convenient, and powerful baling press for 
cotton, hay, etc., and which shall be so constructed as to remove the ne- 
cessity for the heavyside doors now required in presses. 

Combined Sower, Planter, Cultivator, Scraper, and Gang Plow.- 
J. P. Eddleman, Pilot Point, Texas.-This invention has for its object to 
furnish a strong, simple, durable, and effective machine which shall be so 
constructed and arranged that it may be readily adjustedfor use as a gang 
plow, seed sower, seed planter, cultivator, and cotton scraper, and which 
will do its work thoroughly and well in either capacity. 

Stud NiPPERS.-Granville T. Shepley, West Groton, Mass.-This inven- 
tion relates to a new and useful improvement in nippers or pliers for in- 
serting studs in rubber or leather belting, and consists in forming indenta- 
tions or channels in the face of each of the jaws of the nippers, which cor. 
respond with the end of the stud in shape and size, so arranged in the jaws 
that they correspond with each other when the jaws are closed. 

ToNGs.-Joshua J. Percival, Speedwell, Va.-This invention has fo- its 
object to overcome the deficiencies of tongs, which are produced by' the 
lateral play of the shanks. 



Circular Saw Mills.— C.E. Grandy, Upton, Mass.— This invention has 
for its object to furnish an improved attachment for the frames of circular 
saw mills, in front of the saw, which shall be so constructed and arranged 
that while supporting the side of the log from which the board or other 
lumber is being cut, as it is being carried past it by the carriage, it may 
also serve as a set gage when setting up the log for another cut. 

Portable Tobacco Press.— William S. Ford, Evansville, Ind.— This in- 
vention has for its object to furnish a simple, strong, and convenient press , 
designed especially for pressing leaf tobacco, into the hogsheads, and 
which shall be so constructed that the entire strain may be borne by the 
tobacco being pressed. 

Carriage Axles.— Lomax Littlejohn, New York city.— This invention 
has for its object to improve the construction of carriage axles so as to 
obtain a longer bearing surface without lengthening the axle, or to obtain 
an equal bearing surface and at the same time shorten the axle. 

Railroad Car Stove.— Adolph Brase and Lemuel Salladey, Sciotoville, 
Ohio.— This invention has forits object to furnish an improved stove which 
shall be so constructed that should the said stove be overturned, by the 
overturning of the car in which it may have been placed, the fire will be 
prevented from escaping through the stove pipe hole, and the danger^f 
the car's being set on fire will be removed. 



Issued by the United States Patent Office. 

FOR THE week ending June 7,' 1870. 

Reported Officially for the Scientific American. 

SCHEDULE OF PATENT OFFICE FEES 

On each caveat $10 

On filing each application for a Patent (seventeen years) *15 

On issuing each original Patent , ¥20 

On appeal to Commissioner of Patents $20 

On application for Reissue $30 

On application for Extension of Patent J. $50 

On granting the Extension $50 

On filing a Disclaimer $10 

On an application for Design (three and a half years) $10 

On an application for Design (seven years) $10 

On an application for Design (fourteen years) 930 

In addition to which mere are some small revenue-stamp taxes. Residents 
of Canada and N ova Scotia pay $500 on application. 

For copy of Claim of any Patent issued withinSQ years SI 

A sketch from the model or drawing, relating to such portion of a machine 

as the Claim covers, from $1 

upward, but usually at the price above-named. 
The full Specification of any patent issued since ltov.20,18&i,atwhichtlmethe 

Patent Office commenced printing them i$l *25 

Official Copiesof Drawtnasof any patent issued since 1836, we cansupplyat 
a reasonable cost, the price depending upon the amount of labor involved and 
the number of views. 
Full information, as to price of drawings, in each case.may be had by address- 
ing MTJNN & CO.. 

Pat ent Solicitors. N o. 37 Park Bow, Sew York 

103,820. — Rein Holder. — John R. Achenbach, Saddle River, 

N.J. 

103,821. — Construction of Horsepower for Cotton Gins, 

etc.— J. M. Albertson, New London, Conn. Antedated May SO, 1870. 

103,822. — Skate Fastening. — Thomas Almond, Fitchburg, 

Mass. 

103,823. — Drawing off Tallow, Lard, etc., from Ren- 
dering Tanks.— J. H. Archer, Beaumont, Texas. 

103,824. — Condenser for the Manufacture of Coal Gas. 

—Avery Bahbett and \V. W. Binny, Auburn, N. Y. 

103,825. — Ore Separator. — Hosea Ball, New York city. 
103,826. — Letter Box. — C. R. Bancroft (assignor to C. C. 

Dickerman and C. W. Munroe), Boston, Mass. 

103,827. — Removable Calk for Horseshoes. — J. D. Bar- 

num, Amenia Union, N. T. 

103,828. — Lantern for Streets.— Joseph W. Bartlett, New 

York city. 

103,829. — Type Cabinet. — Chauncey Bassett, Kewanee, 111. 
103,830. — Machine for Paring Fruit and Vegetables. — 

A. Q. Batchelder, Lowell, Mass. 
103,831. — APPARATUS FOR LIGHTING GAS BY ELECTRICITY. 
— W. W. Bachelder, Boston, Mass. 

103,832.— Thrashing Machine. — David C. Baughman, Tiffin, 

Ohio. 

103,833.— Mill Bolt.— W. H. Berdan, Mooreville, Mich. 
103,834. — Derrick for Hoisting Crane. — H. S. Blood, New 

Orleans, La. 

103,835. — Post for Pegging-Jack — Daniel Bowker, Boston, 
103,836. — Pneumatic Gas Machine. — David Boyle, San 

Francisco. Cal. 

103,837. — Door Key. — James Brady (assignor to the Branf ord 
Lock Works), Branford, Conn. 

103,838. — Lock. — James Brady (assignor to the Branford Lock 
Works Branford, Conn. 

103,839. — Stove. — Adolph Brase and Lemuel Salladey, Scioto- 
ville, Ohio. 

103,840. — Valve Mechanism for Oscillating Engine. — 

Henry Broomell, Christiana, Pa. 

103,841. — Bolting Device for Safes. — S. J. Burton, Charles- 
town, assignor to American Steam Fire-Proof-Safe Company, Boston, 

103,842. — Refrigerator. — James C. Campbell, New York 

city. 

103,843. — Sawing Machine. — James Chase, Rochester, N. Y. 

Antedated May, 23,1870. 

103,844. — Hay-Loading Device. — A. B. Clark, Grass Lake, 

Mich. 

103,845. — Cask-Filler. — David Cope, Liverpool, England. 
103,846. — Buggy-top Bed. — A. M. Cory, New Providence, 

n. J.. 
103,847. — Mechanical Movement for Sewing Machines, 

etc.— Edwin Cowles, Cleveland, Ohio. 

103,848. — Machine for Trimming Blind Rods. — B. C. Davis, 

Binghamton, N. Y. 

103,849. — Rosette. — J. W. Dayton, (assignor to the American 

Suspender Company), Waterbury, Conn. 

103,850.— Car Coupling.— Thomas W. Defrees, South Bend, 

Ind. 

103,851.— Saw Set.— J. T. Dickey, Farmington, 111. 

103,852. — Manufacture of Glue. — Andrew Dietz, New 

York cltv. 

103,853. — Book Repository. — Robert L. Dodge, Gallatin, 

Mo. 

103,854. — Window Blind. — Thomas Donato, New York city. 
103,855. — Combined Sower, Planter, Cultivator, Scrap- 
er, and Gang Plow.— J. P. Eddleman, Pilot Point, Texas. 

103,856. — Ventilator or Cowl. — Jacob Edson, Boston, 

Mass. 

103,857. — Insole for Boots and Shoes. — P. M. Ernst (as- 
signor to himself and Ernst Schmidt), New York city. 

103,858.— Spinning Machine.— L. W. Felt, Keene, N. H. 

103,859.— Door Spring.— J. T. Folwell, Camden, N. J. 

103,860.— Portable Tobacco Press.— W. S. Ford, Evans- 
ville, Ind. 

103,861. — Machine for Binding Grain. — Thaddeus Fowler, 

Tottensville.N. Y. 

103,862. — Method of Binding Grain. — Thaddeus Fowler, 

Tottensville, N. Y. 

103,863. — Cover for Sewing Machine. — E. F. French, 

New York city. 

103,864. — Umbrella Rib. — Henry S. Frost (assignor to him- 
self, A. G. Davis, and A. N. Woolson), Watertown, Conn. 

103,865. — Shade for Gaslight.— Wm, Fullagar, Brooklyn, 

N.Y. 

103,866.— Thrashing Machine. — John S. Fulton, Gallatin, 

N.Y. 

103,867. — Attaching Handles to Cutlery. — J. W. Gard- 
ner, Shelburne Falls, Mass. 
103,868.— Lock.— John Gerard, Trenton, N. J. 
103,969. — Rotary Engine. — Samuel D. Gilson, Syracuse, 

N.Y. 

103,870. — Boiler.— Myron Gore, Batavia, 111. 

103,871.— Head Block for Saw-mill.— C E. Grandy, Upton, 

assignor to S. Heald & Sons, Barre, Mass. 



103,872. — Check Valve. — Darwin Alanson Greene, New 

York city. 

103,873. — Pruning Knife. — Manasseh Grover, Clyde, Ohio. 
103,874. — Street. Railway Car. — J. J. Gutierrez, J efferson 

Parish, La. 

103,875. — Electro-Magnetic Signal Apparatus for Rail- 
roads.— t. S. Hall, Stamford, assignor to Hall's Electric Railway-Switch 
and Draw-Bridge Signal Company, New Haven, Conn. 

103,876.— Compound Troche or Buchu — H. J. Hamilton 

Brooklyn, N.Y. 

103,877. — Cotton Scraper or Cultivator. — T. J. Harris 

Guntown, Miss. 

103,878. — Iron Tender-Frame. — B. W. Healev, Providence, 

R.I. 

103,879. — Process for Making Molds for Castings of 

Alto-Relievo Figures, etc.— Nicholas Heintzelman, New York city 

Antedated May 24, 1870. 
103,880.— Loom.— John J. Herbert, Philadelphia, Pa. 
103,881. — Bark Mill. — L. N. Hermance, Kingston, N. Y. 
103,882. — Baby Carriage. — James Higgins, Salem Crossing , 

Ind„ assignor to himself and W. S. Medaras. 

103,883.— Steam Ram— Thomas Hill, Vallejo, Cal. 
103,884.— Heating Stove.— Robert Hillson, Albany, N. Y. 
103.885. — Lamp Shade Supporter. — E. W. Holt, Corinna , 

Me. 

103,P86. — Railway Car Brake. — Thomas Hopper, Hatfield 

Hopper, and Chandler C. Coats, Newark, N. J. 

103,887. — Metal Roofing — Seymour Hughes, Hudson City 

N. J. 

108,888. — Pattern for Castings. — J. L. Jackson, New York 

city. 

103,889. — Carding Machine. — Gilman Jaquith, Concord, 

Mass. 

103,890. — Cutter for Wood-Molding Machines. — Derrick 

Jordan, Charlestown, Mass., assignor to A. S. and J. Gear & Co., New 
Haven, Conn. 

103.891. — Motive Mechanism for Sewing Machines. — J 

W. Jordan, Lexington, Va. 

103,892. — Sawing Machine. — Jacob Kauffmann, Gilboa , 

Ohio. 

103,893. — Pressure-Gage and Safety Valve. — A. A. Kent, 

Lyons, Iowa. 

103,894. — Printing Press. — William Anderson Kerr, Easton, 

Pa. 

103,895. — Motive Mechanism for Carriages. — George 

^ilner and F. H. Simmons, Sullivan, 111. 

103,896. — Adjustable Curve for use of Draftsmen. — 

S. R. Kirby, East Saginaw, Mich. 

103,897. — Street-Car Starter. — Benjamin Lepper, St. 

Louis, Mo. 

103,898.— Churn.— J. S. Lewis, Elkport, Iowa. 

103,899. — Submarine Drilling Apparatus — Samuel Lewis, 

Williamsburg. N. Y. 

103,900. — Carriage Axle. — Lomax Littlejohn, New York 

city. 

103,901. — Packing for Rotary Engine. — John Loader 

(assignor to himself, W. H. Child, and A. W. C. Williams) , London, Eng. 

103,902. — Steam Generator. — John Loader and Wm. 11. 

Child (assignors for one third their right to A. W. C. Williams),London 
England. 

103.903. — Fence. — L. E. Lockling, Perrysburg, and N. N 

Whitaker, Sheridan, N. Y. 

103,904. — Variable Cut-off Valve Gear. — G. E. Long 

Harrisburg, Pa. 

103,905. — Locomotive Head Light. — Roger W. Love, Wind 

sor, Vt. 

103,906. — Hand Spinning Machine. — Wm. H. Main, Mari 

etta. Wis. 

103,907. — Baling Press. — Enoch J. Marsters, Shaw's Flat 

Cal. 

103,908.— Churn.— H. B. McFall, Mount Solon, Va. 

103,909. — Paste for Polishing Metals. — Peter McManus 

and G. W. Latimer, Detroit, Mich. 

103,910. — Clutch Mechanism for Harvester. — William 

Michael, Murrysville, Pa. 

103.911. — Iron Bridge. — Mahlon Miller, Cleveland, Ohio. 
103,912. — Machine for Cutting Out Grindstones. — J. E. 

Mitchell, Philadelphia, Pa. 

103.913.— Fuel Press.— T. M. Mitchell, Philadelphia, Pa. 
103,914. — Nail Hammer. — Ephraim S. Morton, Plymouth, 

103,915.— Tidy Pin.— H. H. Newton, Cleveland, Ohio. 
103,916.— Door Mat. — A. P. Noyes, Middletown, assignor to 

J. S.Andrews, Chelsea, Mass. 

103,917. — Lamp Gas Burner. — Rufas Nutting, Randolph, Vt. 
103,918. — Cultivator. — Henry W. Ostrom, Grand Rapids, 

Mich. 

103,919.— Brand for Canceling Stamps. — Amos D. Owen, 

Thorntown.Ind. 

103,920.— Fire Tongs.— J. J. Percival, Speedwell, Va. 
103,921. — Metallic Boot and Shoe Heel. — A. T. Perrine, 

Louisville, Ky. 

103,922. — Grain Cleaner. — Chauncey Perry, Rochester, N.Y . 

Antedated May 23, 1870. 

103,923. — Hot-blast Apparatus. — Jonas J. Pierce, Sharps- 

ville, Pa. 

103,924. — Printing Telegraph Instrument. — F. L. Pope, 

Elizabeth, N. J., and T. A. Edison, New York city. 

103,925.— Sawset.—H. K. Porter, Boston, Mass. 

103,926.— Caliper.— H. K. Porter, Boston, Mass. 

103,927. — Apparatus for Packing Preserves. — C. T. Pro- 
vost, New lork city. 

103,928. — Lamp Shade. — Wm. Reed, Jr., Boston, Mass, as- 
signor to himself and Wm. Reed, M.D. 

103,929.— Gas Retort. — James Rigby and P. A. Palmer, Ma- 
rietta, Ohio. 

103,930.— Cotton Scraper. — D.G. Rittenhouse, Shelby Depot, 

Tenn. 

103,931. — Fuse Composition. — William H. Rogers, Brooklyn, 

N. Y. 

103,932. — Paper Box. — John Root (assignor to himself and 

Andrew Martin), New Haven, Conn. 

103,933. — Milk-can Handle. — H. W. Shepard, Mannsville , 

N.Y. 

103,934.— Stud Nipper.— Granville T. Shepley, West Groton, 

Mass. 

103,935. — Combined Feed and Water Trough. — Joseph 

Sherman, Coopersville, Mich., assignor to himself and William Sher- 
man. 

103,936.— Corn Dropper.— J . L. Smith, Pemberton, N. J. 

103,937. — Valve. — August Snyder (assignor to Atwood & Mc- 
Caffrey), Pittsburgh, Pa. 

103.938.— Sash Fastening.— Wm. B.Snyder and Robert Hub- 
bard, Bridgeport, Conn. 

103,939. — Gearing for Carpet-sweeping Machines. — G.F 

Tayler.New Yorkcity. 

103,940. — Apparatus for Splitting Rock. — Eber Thayer, 

Union City, Mich. 

103,941. — Corn Sheller. — Ambrose B. Thompson, Owego 

N.Y. 

103.942. — Mold-board Press. — Andrew Thompson, Ottawa 

in. 
103,943. — Stovepipe Ventilator. — D.V.Thrift, Monroe,Iowa 

assignor for one half to Levi Fisher. 

103,944. — Volute Spring. — Joseph Trent, Millerton, N. Y 

Antedated June 1,1870. 

103,945. — Washing Machine. — David Vogt, Trenton, Mich. 
103,946. — Coffee and Tea Steeper. — J. B. Wakeman and 

A. M. Bush, Hancock, N. Y. 

103,947. — Electro-deposition of Copper and Brass on 

Iron and Steel.— W. H. Walenn, London, England. Patented in En- 
gland Dec. 24, 1808. 

103.948. — Concealed Hinge for Landau Carriage. — Ed- 
ward Wells, New Haven, Conn. 

103,949. — Thread Controller for Sewing Machines. — 

Washington Wendell, Milwaukee, Wis., assignor to the Finkle & Lyon 
Manufacturing Co., Middletown, Conn. 

103,950. — Boots and Shoes. — Levi H. Whitney, Washington, 

D.C. 

103,951. — Fire-kindling Fagots. — W. J. Wiggins and Chas. 

Stout, St. Louis. Mo. 

103,952.— Saw Mill.— W. M. Wilkin, Detroit, Mich. 
103,953. — Lime Barrel or Kibble. — F. K. Winsor, Hillsdale, 

Mich. 
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103,954.— Machine for Making Oxshoes.— A. L. Wooding, 

Bristol, Conn. 

103,955. — Apparatus for Cooling Ale, Beer, etc. — F.Zeitz, 

Philadelphia, Pa. 

103,956.— Manger.— C. E. Albright, Muncy, Pa. 
103,957. — Velocipede. — A. M. Allen, New York city. 
103,958. — Sideboard and Extension Table. — Derk Arnaud, 

Boston, Mass. 

103,959. — Washing Machine. — Frank M. Bacon, Plainfield, 

N. J. 

103,960.— Pump.— B. C. Bailey, Constitution, Ohio. 
103,961.— Printing Press. — Amos H. Bangle, Brooklyn, 

Cal. 

103,962. — Candy Machine. — Jesse S. Batchelder, Fort Wayne, 

Ind. 

103,963. — Fire-proof Ceiling. — F. Bauman and G. F. Letz, 

Chicago, 111. 

103,964. — Flour Sifter. — Peter Becker, Mount Vernon, 

N.T. 

103,965.— Copt Book.— N. P. Beers, New York city. 
103,966. — Pattern for Molding Stove Plates.— B.W.Bel- 
son, Philadelphia, Pa. 
103,967. — Lamp Burner. — George Berkstresser (assignor to 

himself, F. W. Irvine, Jacob Reed, and R.W. BerkBtresser), Bedford, 
Pa. 

103,968.— Manufacture of Wood Paper Stock.— Geo. H. 

Bliss and Martin Rees, West Stockbridge, Mass. 

103,969. — Keel for Harvester. — J. W. Bope, South Bend, 

Ind., assignor to himself and C. Aultman, Canton-Ohio. 

103,970.— Rest for Harvester.— J. \V. Bope, South Bend, 

Ind., assignor to himself and C. Aultman, Canton, Ohio. 

103,971. — Mechanical Movement. — Nathaniel Bradford, Ad- 
dison, Me. 

103,972. — Water Wheel. — Wm. Braidwood and H. J. Hew- 
itt, New York city. 

103,973.— Chair Seat.— W. G. Bulgin, Vienna, N. J. 

103,974. — Compound for Preventing and Removing In- 

cbustation in Steam Boilebs.— William H. Burridge, Cleveland.Ohio, 
assignor to A. L. Kingman, C. G. Dodge, and H. C. Hartwell. 

103,975.— Tool Holder.— R. P. Buttles, Mansfield, Pa. 
103,976.— Combined Liquid Gage and Hydrometer.— S. R. 

P. Camp, New York city. 

103,977.— Computing Spring Balance.— S. R. P. Camp.New 

York city. 

103,978.— Beehive.— H. F. Carpenter, Greencastle, Pa. 
103,979.— Wood Pavement.— Louis A. Cauvet, New York 

city. 

103,980.— Toilet Mirror.— G. H. Chinnock, New York city, 

and E. P. Williams, Elizabeth, N. J. 

103,981.— Cotton Gin.— J. M. Clough, Ilion, N. Y. 
103,982.— Plow.— H. C. Cloyd, West Alexandria, Ohio. 
103,983. — Chill Bosh for Boiling and Puddling Furnaces. 

— Thos. Coates, lronton, Ohio. 

103,984. — Sewing Machine. — J. J. Cobb, Boston, Mass. 
103,985. — Carriage Curtain Button. — Alonzo Comstock 

and J. H. Nicholson, Chicopee, Mats. 

103,986.— Electrical Cotton-picking Machine. — R. F. 

Cooke, Brooklyn, N. Y, 
103,987.— Quilting Frame.— John A. Cookerly, Fredsrick, 

Md. 

103,988. — Metallic Cap and Nozzle. — Edward T. Covell, 

Brooklyn, N. Y. 

103,989. — Liquid Meter. — Robert Creuzbaur, Brooklyn, E.D., 

N. Y. 

103,990. — Liquid Meter. — Robert Creuzbaur, Brooklyn, E.D., 

N. Y. 

103,991. — Penman's Wrist Supporter. — Henry F. Cristy, 
103,992.— Combined Abdominal and Back Supporter and 

Tbuss.— R. J. Cnndiff, Lynchburg, Va. 

103,993.— Wick Adjuster for Argand Lamp Burner.— 

W. B. Cnrtiss, Bridgeport, Conn. 

103,994. — Apparatus for the Manufacture of Illumin- 
ating Gas.— John Dailey, St. Louis, Mo. 

103,995.— Spooling Machine.— G. W. Daugherty, Wilming- 
ton, Del. 

103,996. — Spindle for Spinning Machine. — George W. 

Daugherty, Wilmington, Del. 

103,997. — Laundry Iron Heater. — Robert Diven, New York 

city. 

103,998. — Combined Roaster and Broiler. — Thos. Drake, 
Cincinnati, Ohio. 

103,999. — Manufacture of Frosted Plush, Paper, etc. — 

H. V. Edmond, Norwich, Conn. 

104,000— Horse Collar. — Joseph Englaender (assignor to 

self and Eugene Lungstras), Sedalia, Mo. 

104,001. — Dovetailing Machine. — H. H. Evarts, Chicago, 

in. 
104,002. — Paper File. — Thomas C. Fahnestock, Cincinnati, 

Ohio. 

104,003. — Stump Extractor. — Enoch Farnsworth, Sabbath 

Itest Pa. 

104,004.— Tailing Elevator for Separators.— Arthur B. 

Farquhar, York, Pa. 

104,005.— Wagon Axle.— C.W. Fillmore, Marengo, and T.M. 

Jones, Chicago, 111. 

104,006.— Coloring and Drying Paper.— C. C. Fitzgerald, 
New York city. 

104,007. — Treating Marble to Preserve it. — C. C. Fitz- 
gerald (assignor to the Fletcher Marble Co.), New York city. 

104,008. — Producing Mosaics upon Marble.— C. C. Fitz- 
gerald (assignor to the Fletcher Marble Co.), New York city. 

104,009. — Vapor Burner. — David R. Fletcher, Covington, 
Ky. 

104,010. — Tea and Coffee Service. — Ira Yeamans, Brook- 
lyn, N.Y. 

104,011. — Beehive. — Thomas H. Foster, Indianapolis, Ind. 

104,012. — Hydrant. — Jacob Fricker and Americus Warden, 
Cincinnati, Ohio. 

104,013. — Eyelet. — Thomas Garrick, Providence, R. I. 

104,014. — Setting-up and Tension Combs for Knitting 

Machines.— William Gaskill, Cincinnati, Ohio. 

104,015.— Thill Coupling.— John H. Gee, Cortland, N. Y., 

assignor to G. T. Chapman, New York city. 

104,016.— Fruit Box.— L. L. Gilliland, Dayton, Ohio. 
104,017. — Embroidering Attachment for Sewing Ma- 
chines. -h. C. Goodrich, Chicago, 111. 
104,018. — Envelope Opener. — John P. Gruger (assignor to 

himself and Frederick Rodrigo), Philadelphia, Pa. Antedated May 
27, 1870. 

104,019. — Water-Supplying Apparatus. — John C. Hagan, 

Nashville, Tenn. 

104,020. — Spindle for Safe Lock. — Robert Haile (assignor to 

Charles Diebold and Jacob Kienzle), Cincinnati, Ohio. 

104,021.— Cooking Stove.— William Hailes, Albany, N. Y. 
104,022. — Corset Spring. — Joseph Hanauer and N. Sartor, 

New York city. 

104,023.— Harness Saddle. — Emery E. Hardy, Joliet, 111. 
104,024. — Railway Car Coupling. — Daniel Hart (assignor to 

himself and Jesse Yerks), Romulus, N. Y. 
104,025. — Faucet. — Irus W. Harvey, Norwich, Conn. 
104,026. — Water Wheel. — William Haslup, Sidney, Ohio. 
104,027. — Rubber Door Spring. — Joel B. Hayden, Schaghti- 

coke, N. Y. 

104,028. — Hand Seed Planter. — John Heberling, Mount 

Pleasant, Ohio. 

104,029. — Machine for Shirring Fabrics. — Ansel Hecht, 
New York city 

104,030. — Setter, Gage, and Case for Sewing Machine 

Needles.— Eli E. Hendrick, Carbondale. Pa. 

104,031. — Animal Trap. — N. F. Hersh, Round Hill, assignor 

to himself and A. B. Lerew, York Sulphur Springs, Pa. 

104,032. — Spring Closing Cap.for Oil Cups and Inkstands. 

-H. H. Heskett, Le Roy, 111. 
104,033. — Nut Lock. — Daniel Hoffinan, Noblestown, and W. 
Johnston, Havelock.IPa. 

104,034. — Manufacture of a Non-Hygroscopic Pulveru- 
lent Acid Phosphate.— E. N. Horsford, Cambridge, Mass. 

104,035. — Horse Collar. — Wm. Kayes (assignor to himself, 

Charles Irving, and J. B. Forsyth), Boston, MaBS. 

104,036. — Truss Frame Bridge. — Chas. Kellogg, Athens.Pa. 
104,037. — Globe Valve. — Norman King (assignor to him- 
self and Daniel Homire), Etna, Fa, 



104,038. — Seal Lock. — G. L. Kitson, Joshua F. Laning, and 

Joseph Bennor, Philadelphia, Pa., assignors for one half their right to 
C. A. Wolborn. 

104,039 — Jointed Spring Guard. — U. B. Kline, Reamstown, 

Pa. Antedated June 3, 1870. 

104,040.— Method of Forming Carriage Step. — Wilson 

W. KnoWles.Plantsvllle, Conn. 

104,041. — Movable Store Shelving. — George Koch and 

Wm .Koch, Franklin, Pa. 

104,042.— Cultivating Hook. — J. Fred. Leitch, Oxford, 

N. Y.: 

104,043.— Letter Box.— E. T. Marsh, Rochester, N. Y. 
104,044. — Adjustable Hanger for Shafting. — Volney W. 

Mason, Providence, R. I. Antedated May 30, 1870. 

104,045.— Thill Coupling.— H.Z. Mast, ForkMeeting House, 

Md. 

104,046. — Socket Pipe Machinery. — F. M. Mattice, Cleve- 
land, Ohio. 
104,047. — Ruling Machine. — John McAdams, Brooklyn, 

104,048. — Spring Bed Bottom. — Wm. McArthur (assignor 

to himBelf and J. A. Smith, Philadelphia, Pa. 

104,049. — Meat Chopper. — Arthur McCarter, Salem, Ohio. 
104,050. — Faucet. — William McKay, Newburyport, Mass., 
assignor to himself and C. E. Baylcy. 

104,051. — Handle of Sheet Metal Spoons, Forks, etc. — 

H. C. Milligan, Brooklyn, N. Y. 

104,053. — Tubing and Filtering Arrangement for 

Wells.— M. C. Monson, Chicago, 111. 

104,053.— Car Wheel.— H. W. Moore, Jersey City, N. J. 
104,054. — Photographic Plate Holder. — John W. Moore, 

Belief onte, Pa. 

104,055. — Machine for Cutting and Dressing Stone. — 

Archibald Munro, Arbroath, and Wm. B. Adamson, Glasgow, North 
Britain. 

104,056. — Manufacture of Rubber-Coated Carriage 

Trimmings.— John W. Munson, Bridgeport, Conn. 

104,007. — Railway Rail Chair and Joint. — John M. Orr 

Leosburg, Va. 

104,053. — Machine fou Untwisting and Separating Hair 

Rope.— Joseph Paradis and W. H. Drew, Brooklyn, N. Y. 
104,059. — Fare Recorder for Cahs, etc. — O. S.Poas, Xenia, 
Ohio. 

104.060. — Organ Bellows.— Joseph R. Perry, Wilkesbarre, 

Pa. 

104,061. — Tool for Cutting off Bolts, Rods, etc. — Henry 

Peters, Davenport, Iowa. 
104,062. — Machine for Pitching Lager Beer and other 

Casks.— Henry Rattermann, Cincinnati, Ohio. 
104,063.— Lathe Chuck. — John Rich, Painesville, Ohio. 
104,064. — Door Hanger. — Samuel P. Robinson, Canterbury, 

Conn. 
104,005. — Fence. — Benning Rowell, Byersville, N. Y. 
104,065. — Screw Collar for Lamps. — Wm. H. Russell, 

Brooklyn, N. Y. 
104,067. — Harvester. — Jacob Seibel, Manlius, 111. 
104.068. — Head Block for Saw Mills. — George Selden and 

H. O. Kelsey, Erie, Pa., assignors to George Selden. 

104,089.— Bench Hook.— H. J. Skinner, Dunkirk, N. Y. 
104,070. — Grate and Back for Cooking Stoves. — Jas. B. 

Slusser and W. H. Meech, Roanoke, Ind. 

104,071. — Grater. — J. M. Smith, Seymour, Conn. 

104,072. — Machine for Cleaning Cast-iron Pipe. — Wm. 

Smith, Alleghany City, Pa. 

104,073. — Alarm for Safes. — William Spear, Cape Eliza. 

beth, Me. 

104,074. — Saw for Sawing Fellies. — Geo. Steck, Hughes 

ville, Pa. 

104,075.— Broiler. — William C. Stiver and John S. Williams, 

Brooklyn, N. Y. 

104,076. — Gage Attachment for Tinsmiths' Shears. — Or- 
son W. Stow, Plantsville, Conn. 
104,077. — Sawing Machine. — Jacob Strausbaugh, Jr., Tiffin, 

Ohio. 

104,078. — Blow Pipes. — J. R. Streett (assignor to James Ver- 
million), Washington, D. C. 

104,079.— Sawing Machine. — Monroe Sweney, Warren,Ohio. 

104,080. — Combined Crank Wrist for Harvesting Ma- 
chines.—! . Oscar Taber, Salem. Ohio. 

104,081. — Scaffold Bracket. — Joseph M. Taylor, Dublin, 

Ind. 

104,082. — Bedstead Fastening. — John C. Turner, Newark, 

N.J. 

104,083. — Baker's Oven. — Joseph Vale and Charles L. Vale, 

Chicago, 111. ' 

104,084. — Heating Stove. — Nicholas S. Vedder, Troy, N. Y. 
104,085. — Machine for Husking Corn. — Ralph Warriner, 

J. H. Baker, and G. B. Slocum .Saratoga Springs, N. Y. 
104.086. — Bridge Gate. — Hubert Wermerskirchen, Chicago, 

in. 
104,087.— Cane Gun.— William H. Werner, Nazareth, Pa. 
104,088.— Seed Planter.— John E. White, Clinton, 111. 
104,089. — Earth Urinal. — John G. White, Cambridge,Mass. 
104,090. — Revolving Steam Gage Cock. — Daniel Williams 

and Edward Joseph, Gallipolis, Ohio. 

104,091. — Manufacture of Iron. — John De Witt Williams 

(assignor to himBelf and John W. Butler) , Philadelphia, Pa. 

104,092. — Dusting Brush. — Loren R. Witherell and Amasa 

B. Crandall, GaleBburg, 111. 

104,093. — Machinery for Moving Coal or other Miner- 
als.— John E. Wootten, Reading, Pa. 
104,094. — Condition Powder for Horses and Cattle. — 

John H. Woolrich, Woburn, Mass. 



REISSUES. 
4,010. — Division A. — Apparatus for Evaporating the 

Moisture from Animal and Vegetable Substances.— Charles Alden, 
Newburgh, f or himBelf and Alden Fruit-Preserving Company, New York 
city, assignees of Charles Alden.— Patent No. 100,835, dated March 15, 
1870. 

4,011. — Division B. — Process fou Evaporating the 

Moistuke from Animal andVkg-etable Substances.— Charles Alden, 
Newburgh, for himself and Alden Fruit-Preserving Coinpany.New York 
city, assignees of Charles Alden.— Patent No. 100,835, dated March 15, 
1870. 

4,012. — Division A. — Fire Alarm Signal and Apparatus. 

— Alexander Allen, Rochester, N. Y.— Patent No. 90,806, dated June 1, 

1809. 

4,013. — Division B. — Fire Alarm Signal and Apparatus. 

—Alexander Allen, Rochester, N. Y.— Patent No. 90,806, dated June 1, 

1869.- 

4,014. — Taps for Oil Vessels. — Matthew Andrew, Mel- 
bourne, Australia— Patent No. 94,059, dated AuguBt 24, 1869. 

4,015. — Piston Rod Adjuster. — Douglas Bly, Shambourg, 
Pa- Patent No. 78,045, dated May 19, 1868. 

4,016. — Sleeve Button and Stud.— Barnes Clayton, Phila- 
delphia, Pa. -Patent No. 62,008, dated February 12,1867; antedated Feb- 
ruary 2. 1867. 

4,017. — Division B. — Pitman Connection for Harvester. 

—J. W. Doty, Lockport, N. Y.-Patent No. 59,192, dated October 30, 1866. 
4,018. — Lock. — Hall's Safe and Lock Company, Cincinnati, 

Ohio, assignee of Joseph L. Hall— Patent No. 38,384, dated May 5, 1863. 

4,019. — Curtain Knob. — Calvin Z. Kroh, Tiffin, Ohio. — Pat- 
ent No. 49,631, dated August 29, 1S65. 

4,020. — Deodorizing Pktkolbtjm. — Thomas Restieaux, Bos- 
ton, Mass.— Patent No. 03,7-19, dated April 9, 1867. 

4,021. — Devicje for Shearing and Cupping Horses and 



other Animals.— Iioswell T. Smith, William Knrl, Joseph K. Priest, 
and John (1. islunt. Nashua, N. II., assignees of Roswell T. Smith and 
Joseph K. Priest.— Patent No. 72,103, dated December 10, 1S67. 



4,022. —Faucet. — Edward A. Sterry, Norwich, Conn. — Patent 
No. 13,047, dated June 12,1855; expended seven years. 

4,023. — Dye fob Coloring Wool and other Fibrous Ma- 

tkkial.— Albert Knight and George W. Talbot, Providence. R. I., as- 
signees of George W. Talbot.— Patent No. 99.41)0, dated February 1. <870. 

4,024. — Lining for Fireplace. — Charles Truesdale and Wm. 
I tesor & Co., Cincinnati, Ohio, assignees of Charles Truesdale.— Patent 
No. 91,089, dated June 2 1, 1869. 



DESIGNS. 



4,095. — Seal or Banner. — Fred Walton Bacon, New Haven, 

Conn. 
4,096. — Spoon. — Bennet Jerald (assignor to Charles Parker), 
Merlden, Conn. 



4,097 to 4,100. — Door Knob. — Ludwig Kreuzinger, Cam 

bridge, assignor to the Metallic Compression Casting Company, Boston* 
Mass., assignor to Russell & Erwin Manufacturing Company, New 
Britain, Conn. Four patents. 

4,101 to 4,103.— Door Knob Rose.— Ludwig Kreuzinger, 

Cambridge, assignor to the Metallic Compression Casting Company, 
Boston, Mass., aBBignor to Russell & Erwin Manufacturing Compan y 
New Britain, Conn. Three patentB. 

4,104 to 4,106. — Escutcheon. — Ludwig Kreuzinger, Cam- 
bridge, assignor to the Metallic Compression Casting Company, Boston, 
Mass., aBBignor to Russell & Erwin Manufacturing Company, New 
Britain, Conn. Three patents. 

4,107. — Door Knob. — Charles Kunze, Cambridge, assignor to 
the Metallic Compression Casting Company. Boston, Mass., assignor to 
RusBell & Erwin Manufacturing Company, New Britain, Conn. 

4,108. — Door Knob. — Joseph L. Leger, Somerville, assigno 

to the Metallic Compression Casting Company; Boston, Mass., aBsigno 
to Russell & Erwin Manufacturing Company, New Britain, Conn. 

4,109 and 4,110.— Bell-Pull Knob.— J. A. Ruff, Cambridge, 

assignor to the Metallic Compression Casting Company, Boston, Mass. , 
assignor to Russell & Erwin Manufacturing Company, New Britain, 
Conn. Two patents. 

4,111 and 4,112— Bell-Pull Back Plate.— Joseph A. Ruff, 

Cambridge, assignor to the Metallic Compression Casting Company, 
Boston, Mass., assignor to Russell & Erwin Manufacturing Company, 
New Britain, Conn. Two patents. 

4,113 to 4,118.— Door Knob.— Joseph A. Ruff, Cambridge, 

aBBignor to the Metallic Compression Casting Company, Boston, MaBS., 
assignor to Russell & Erwin Manufacturing Company, New Britain, 
Conn. Six pateLts. 

4,119.— Door Knob Rose— J. A. Ruff, Cambridge, assignor 

to the Metallic Compression Casting Company, Boston, Mass., assignor 
to Russell & Erwin Manufacturing Company, New Britain. Conn. 

4,120. — Door Butt.— J. A. Ruff, Cambridge, assignor to the 
Metallic Compression Casting Company, Boston, Mass., assignor to 
Russell & Erwin Manufacturing Company, New Britain, Conn. 

4,121 and 4,122. — Escutcheon. — Jos. A. Ruff, Ca nbridge, as- 
signor to the Metallic Compression Casting Company, Boston, Mass., 
assignor to Russell & Erwin Manufacturing Company, New Britain, 
Conn. Two patents, 

4,123. — Door' Latct. — Jos. A. Ruff, Cambridge, assignor to 
the Metallic Compression Casting Company, Boston, Mass., assignor to 
Russell & Erwin Manufacturing Coinpany.NewBrltain, Conn. 

4,124 to 4,126. — Shutter Knob. — Jos. A. Ruff, Cambridge, as- 
signor to"the Metallic Compression Casting Company, Boston. Mass., 
assignor to Russell & Erwin Manufacturing Company, New Britain, 
Conn. Three patents. 

4,127. — Shutter Bar. — Jos. A. Ruff, Cambridge, assignor to 
the Metallic Compression Castin g Company, Boston, Mass., assignor to 
Russell & Erwin Manufacturing Company, New Britain, Conn. 

4,128. — Sash Lift. — J. A. Ruff, Cambridge, assignor to the 
Metallic Compression Casting Company, Boston, MasB., assignor to 
Russell & Erwin Manufacturing Company, New Britain, Conn. 

4,129 and 4,130. — Bell-Pull Knob.— John Joseph C. Smith, 

Somerville, aBBignor to the Metallic Compression Casting Company 
Boston, Mass., assignor to Russell & Erwin Manufacturing Company 
New Britain, Conn. Two patents. 

4,131 to 4,138.— Door Knob.— John. J. C. Smith, Somerville, 

assignor to the Metallic Compression Casting Company, Boston, Mass., 
assignor to Russell & Erwin Manufacturing Company, New Britain, 
Conn. Eight patents. 

4,139 and 4,140.— Floor Cloth Pattern.— J. T. Webster, 

New York city, assignor to Page, Wilder & Co., Hallowell, Me. Two 
patents. 

4,141. — Grinding Mill Stand or Frame. — John G. Baker, 

Philadelphia, Pa. 

4,143. — Hand Stamp. — S. J. Hoggson, New Haven, Conn. 
4,143.— Thumb of Glove.— Edward Hulbert, Wm. F. Steele, 

and Henry C. Day, Gloversville, N. Y. 
4,144. — Tile. — Wm. H. Humphrey, Lansingburg, N. Y. 
4,145. — Band Saw Frame. — John Richards, Philadelphia, Pa. 
4 146. — Collar Box. — Geo. K. Snow, Watertown, Mass. 
4,147. — Cider, Wine, and other Presses. — Hermon Thom- 

aB, Philadelphia, Pa. 

EXTENSIONS. 
Elastic Bottoms for Chairs and other Articles. — Ly- 

sander Spooner, Boston, Mass.— Letters Patent No. 15.021, dated June 3, 
1856. 

Coupling for Vehicles. — Harvey Miner and H. M. Steven s, 

of New York city, and Mary Saunders, of Hastings, N. Y. (executrix of 
Wm. H. Saunders, deceased).— Letters Patent No. 14,985, dated May 27, 
1856. 

Nail Machine. — Daniel Dodge, of Keesville, N. Y. — Letters 

Patent No. 15,054, dated June3, 1856. 

Reaping Machine. — W. C. Martin, Westville, Ind., adminis- 

tratorof Jacob J. Mann, deceased, and HenryF.Mann, of Pittsburg h 
Pa.— Letters Patent No. 15,044, dated June 8, 1856. 



NEW BOOKS AND PUBLICATIONS. 



The Sheet Metal Worker's Instructor. For Zinc, Sheet 
Iron, Copper, and Tin Plate Workers and others ; con- 
taining a Selection of Geometrical Problems, also Practi- 
cal and Simple Rules for Describing the various Pattern s 
required in the different branches of the above Trad e s. 
By Reuben Henry Warn, Practical Tin Plate Work e r. 
To which is added an Appendix, containing Instruction s 
for Boiler Making, Mensuration of Surfaces and Solids, 
Rules for Calculating the Weights of different Figures of 
Iron and Steel, Tables of the Weights of Iron, Steel, 
etc. Illustrated by Thirty-two Plates and Thirty-seven 
Wood Engravings. Philadelphia : Henry Carey Baird, 
Industrial Publisher, 406 Walnut street. Price, by mail, 
free of postage, $300. 
This enterprising publisher evidently intends to supply every branch ot 
industrial arts with an appropriate work of reference and guide. The book 
under present consideration is, bo Tar as we are aware, the only one pub- 
lished upon sheet metal working in the English language, which treats its 
subject scientifically, practically, and accurately. It is an American edi- 
tion of an English work, of well-recognized and standard merit. The 
present edition includes all the matter contained in the English edition 
aDd has added to it an important and useful appendix, including instruc- 
tions for boiler making, mensuration of surfaces, tables, etc., very useful 
for reference. The book is thoroughly indexed, which adds greatly to Its 
convenience in use. It is printed in bold clear type, and its contents are 
so well classified that it cannot fail to be a most useful hand-book for 
artizans in sheet metal. 

Contributions to the Theory of Natural Selection. 
A Series of Essays. By Alfred Russell Wallace, author 
of " The Malay Archipelago," etc., etc. Macmillan & Co., 
London, and 63 Bleecker street, New York city. 
This book merits an elaborate review, and we have kept it upon our 
table for some weeks, hoping to gain leisure to give it a thorough reading 
and to place in the|form of a review its salient points before our readers. We 
have not yetfound time to do this, but we can assure all lovers of natural 
history, and all who delight in original investigation of the kind, that no 
tlmecan be better improyed than by the peruBal of thiB work. The author 
candidly and modestly Bets forth his claims to the origination of the origin 
of species, while acknowledging that few men but Mr. Darwin— and per- 
haps none now living— could have accomplished the great work from which 
that great philosopher deriveB Mb fame. The book is therefore written 
in no spirit of rivalry or detraction, but with an earnest desire to advance 
true BCience. The author takes Issue witli Mr. Darwin and others upon 
the origin of the human species. And his remarks upon this subject are 
full of facts of great Interest. The book is a small octavo printed in hand- 
some style on tinted paper and tastefully bound. 



APPLICATIONS FOB THE EXTENSION OF PATENTS. 



Haevesting Machines.— William A. Kirby, Auburn, N. Y., has applied 
for an extension of the above patent. Day of hearing Aug. 17, 1870. 

Design foe a Knife oe Foek Handle, etc.— Egbert W. Sperry.Wolcott- 
ville, Conn., has applied for an extension of the above patent. Day of hear- 
ing Oct. 12, 1870. 

Design foe a Knife, Foek, oe Spoon Handle.— Egbert W. Sperry, Wol- 
cottville, Conn., has applied for an- extension of the above patent. Dayot 
hearing Oct. 12, 1870. 



©1870 SCIENTIFIC AMERICAN, INC. 



June 18, 1870.] 
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New Haven Family Knitter* 

Latest, cheapest, and best in the world for family use. 
Patented in nine countries. Company invite any test or 
comparison. Machine knits everything. Price only $25 
for plain, $30 for silver plated, $35 for gold plated. Price 
includes Keel, Winder, Bobbins, Oiler, etc. Rights sold. 
Ag ents wanted. Address N. H. K. Co., New Haven, Conn. 

SILICATE OF SODA, 

Soluble Glass, 

OB WATER GLASS, 



Manufactured by 



L. & J. W. FEUCHTWANGER, 
Chemists, 55 Cedar st., New Zork. 



PURE CHEMICALS, ACIDS, DRUGS, 
MineralB,OreB,and Oils, manufactured for all trades, 
mechanics, etc., etc., for sale by 

L. & J. W. FEUCHTWANGER, 
Importers of Chemicals and DrugB. and Manufacturing 
Chemists, No 58 Cedar st., New York. 



M 



ILLER'S FALLS CO. Manufacture Bar- 
ber's Bit Brace, No. 87 Beekman st., New York. 



RICHARDSON, MERIAM & CO., 
Manufacturers of the latest improved Patent Dan 
iels' and Woodworth Planing Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shaping Ver- 
tical and Circular Re-sawing Machines, Saw Mills, Saw 
Arbora, Scroll Saws, Railway, Cut-off, and Rip-saw Ma 
chines. Spoke and Wood Turning Lathes, and various 
other kinds ot Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester. Mass. Warehouse, lOT Liberty st. .New York. 17 I 



C CIRCULAR SAW MILLS, Planers, Match- 
J ers, etc., made by S. HEALD & SONS, Barre, Mass 



$60 



A WEEK paid Agents in a new busi 
ness. Address Saco Novelty Co., Saco, Me. 



To Electro-Platers. 

BATTERIES, CHEMICALS, AND MATE- 
KIALS, in sets or single, with books of instruction 
manufactured and sold by THOMAS HALL, Manufactur- 
ing Electrician, 19 Bromfleld Bt., BoBton, Mass. Illus- 
trated catalogue sent free on application. 



Small Engine Lathes, 

And every description of small Lathes.with Foot Motion. 
Also, BrasB Finishing Lathes and Tools, made by 

EXETER MACHINE WORKS, Exeter. N.H. 



______JS290.F0R1 S . T CLASS 7 °« 

I SENT ON TRIAL-CIRCULARS MAILED FREE. 



P1ANOCO.N.Y! 



L. W.Pond's New Tools. 

NEW AND IMPROVED PATTERNS— 
Lathes, Planers, DrillB, Milling Machines, Boring 
Mills, Gear and Bolt Cutters Punches and Shears for 
iron. Dealer in 

MACHINERY. 

Works at Worcester, Mass. Office, 98 Liberty st., N. Y 
S. N. HAKTWELL. General Agent. 



AGENTS WANTED— ($10 Per Day)— by 
the AMERICAN KNITTING MACHINE CO., 
BoBton, MaBB., or St. Louis, Mo. 

dUQ —THE AMERICAN BUILDER— One 

3DO» of the most valuable monthly publications of 
the day. Send $3 for the BUILDER, and get in addition 
the splendid premium of Ritchie's Irving, a fine steel 
engraving, size 24x32. CHAS. D. LAKEY, Publisher, 
151 and 153 Monroe st., Chicago. 



WANTED AGENTS— To sell the* HOME 
SHUTTLE SEWING MACHINE. Price $25. It 
makes the " Lock Stitch " (alike on both sides) and is 
the only licensed under-feed Shuttle Machine sold for 
les^ than $60. Licensed by Wheeler & Wilson, Grover & 
Baker, and Singer & Co. All other under-feed Shuttle 
Machines sold lor less than $60 are infringements, and 
the seller and user liable to prosecution. Address JOHN- 
SON", CLARK & CO., Boston, MaBB.; Pittsburgh, Pa.; 
Chicago, 111., or St.LouiB.Mo. 



HOMES IN THE WEST.— 
A few nitre farmers, mechanics, and good men of 
the various trades, can unite with a live colony, where 
every $100 invested will be worth $1000 in a few months. 
Schools, churches, and factories, will be established at 
once. Addresa,for particulars, I. L. PAYNE, Sec. 99, 
Maiden Lane, New York. P. O. Box 5639. 



Iron Circular Plane. 

WILKINSON & CO.'S Extra Finish Bench 
Planes; Bailey's Patent Planes. Circulars, with 
full particulars, sent to any ad dress by 

A. J. WILKINSON & CO., 

2 Washington 8t.,Bo8ton. 



WANTED— AGENTS— To sell the OCTA- 
GON SEWING MACHINE. It 1b licensed, makes 
the " Elastic Lock Stiich." and is warranted for5 years. 
Price $15. All other machines, with an unrler feed, Bold 
for $15, or less, lire infringements. Address OCTAGON 
SEWING MACHINE CO., St. Louis, Mo.; Chicago, 111.; 
Pittsburgh, Pa.; or Boston, Mass. 



_L Engine & Boiler 


, cora- 


plote : 






. $ 500 


" •• 


. (iOO 


8 " " 


. 700 


13 " " 




IS " " 


. 1,000 


20 " " 




25 " " 




For Sale by 


H. B. 



STATIONARY 
Steam Engine, without 
Boiler : 

4-IIorse Power 1200 

" " 225 

8 " " 300 

15 " " 400 

25 " " 600 

12?" Send for Illustrated 
circular. 
BIUELOW & CO., 

New Haven, Conn. 



FOB SALE. 

VALUABLE PROPERTY AT BEVERLY, 
N. J., on line of C. and A. B. R. Lot 50x150 f t.,with 
large three-story brick factory and ensrine house, and 
shedding covering the entire lot. The whole in complete 
order. Also, powerful steam engine, boiler, pump, and 
all necessary attachments. Two of Baugh's improved 
bone mills ; elevator and sifting machine ; hoisting ap- 

?aratus, shafting, pulleys, etc. Will be sold separately or 
ogether. Immediate possession. Apply to 
HENRT C. DAVIS, 
24 South Front St., Philadelphia, Pa. 

SCIENTIFIC NITCH GOLD PEN. 



Universally acknowledged to be the best pen in use. 
Warranted 14 carat, and for one year. Manufactured by 
LEWIS H. MA1JT1N & CO., Gold Pen Manufacturers, 
413 Chestnut St., Philadelphia, Pa. P. O. Box 1564. 

Price of pen (size of above cut) with printed guarantee 
accompanying. $2. Sent free to any address on receipt 
of price. Parties ordering by mail have the privilege of 
changing if not satisfactory. 



MODELS, PATTERNS, EXPERIMENTAL, 
and other machinery. Models for the Patent Office, 
built to order by HOLSKE MACHINE CO., Nos. 5J8.530, 
aii.1532 Water Bt., near Jefferson. Befer to Soiintipio 
Aheeica-S office. 14 tf 



OVER $4,000,000 00 



Were paid for 
taxes to U.S. Gov- 
ernment during 4 
years by the House of Lorillard. This amount is not ex- 
ceeded by any Tobacco House in the world. 

Their Century Chewing: Tobacco is now made of 
choice, sweet, Redried, and Sun-cured leaf, of the best 
attainable varieties. 

liORIJjLARO'S Yacht Club Smoking is made 
of Oronoka, or Hyco Leaf ,of N.C. & Va., esteemed among 
Judges as the finest tobacco for the purpose ever found, 
and prepared by anoriginaland patented process.wherc- 
by the bitter and acrid properties, as well as the nicotine 
is extracted, rendering it mild and harmless to nervous 
constitutions; it has a delightful aroma, leaves no dis- 
agreeable taste, and will not burn the tongue if a good 
pipe is used. 

The Eureka Smoking is also a favorite Brand, be- 
ng made of choice Virginia, and always burns free and 
smooth; has an agreeble f avor, but is of heavier body 
than the Yacht Club, and cheaper in price ; by mixing 
these two together, an article of any desired strength 
may be obtained. , „ . 

As an evidence of the popularity of Lorillard' w 

Smoking, would say, over 10,000,000 packages 
were sold during 1869, and still the demand increases. 




BI DEB'S 

AUTOMATIC CUT-OFF 

Vertical Engines, 

Manufactured by the 
Albany st. Iron Works, 

New York. 

Thes e Engincsare simple, 
compact, and durable, and 
and in point of economy of 
mel and space,are excelled 
by none, and are cheaper 
than any otlicr first-class 
cut-off Engines in the mar- 
ket. 

Descriptive Pamphlets & 
Price lists mailed free on 
application to the proprie- 
tors. 

Handren & Ripley, 



CORNER 
p= Albany & Washington e 
New York. 



PATENTEES 

Who have failed in their efforts to dispose 
of their rights will do well to consult us, either 
personally or by mall.free of charge. Many valuable in- 
ventions are lying dormant, for want of proper manage- 
ment, that might realize a fortune for their owners, if 
placed in our hands, and brought to the attention of cap- 
italists. Only those will be accepted which we feel sat- 
isfied can be sold, as our object 1b solely the realization 
of a commiBBion. A candid opinion can therefore be re- 
lief! upon. No chargefor services unless successful. 
References on application. E. E. ROBERTS <fe CO., 
Consulting Engineers, 15 Wall st., New York. 




Sent free of postage to any one who will furnish. 
Ms address to HENRY CAREY BAIRD, 

Industrial Publisher, 406 Walnut St, 
Philadelphia. 



v e\*\ 



MONEY 



(• «N*>^ «^^^w»o7A J1LU.H.EJX 
aT^Z c.^-^3 easily 
Z^&"<^S J MADE 

With our Stencil and Key Check Outfit. Circulars Free. 
STAFFORD M'F'G Co., 66 Fulton Bt., N. T. 

PATENT BANDSAW MACHINES of the 
most improved kinds, of various sizes, bv FIRST & 
PRYIBIL, 452-456 Tenth ave.. New York, r-rico 1250, 
$275, $350. At present (March 28), there are in operation, 
in this city alone, 76 of our Machines. 
ZW Send for Circular. 



T ANGHORNE'S Self-adjusting Nut Lock 
\_J Bolts make a secure fastening, easily locked and 
unlocked, without injury to the bolt. The entire or ter. 
ritorial rights will be sold on application to 

M. LANGHORNE, 
Washington, P. C. 



J. P. GROSVENOR'S 

PATENT ADJUSTABLE 

Circular Saw Benches, 

AND PATENT IMPROVED 

VARIETY MOLDING MACHINES, 

And Wood-working Machinery in general, manufactory 
at Lowell.Mass., salesroom 91 Liberty St., New York city. 



WE HAVE ON HAND— Lathes, Planers, 
Radial DrillB, Column and Post, do., Shaping Ma- 
chines, Slotters, Boring and Turning Wills, etc., etc. 
These Tools are Modern in Style. We employ none but 
the best of Workmen, and can warrant our work as equal 
to the best. For cuts and prices address 

STIiPTOE, MCFARLAN & CO., 

Cincinnati. Ohio. 



MODEL HOUSE.— Send scrip for descrip- 
tion ! GEO. J. COLBY, Architect, Waterbury, Vt. 



NEW AND SECOND-HAND MACHINERY 
and Tools for sale. Send for circular to 
WASHINGTON IRON WORKS, Newburgh, N. Y. 



OAK TANNED 

LEATHER BELTING, 

Manufactured by C. W. AKNY. 

301 and 803 Cherry St., Philadelphia. 



1832. SCHENCK'S PATENT 1870. 

Woodivorth Planers. 

And Re-sawing Machines, Wood and Iron Working Ma- 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK & 
SON, Matteawan, N. Y., and 118 Liberty st., New York. 



STEAM HAMMERS, STEAM ENGINES 
GAS MACHINERY, SUGAR MACHINERY 

BY 

MEBBICK & SONS, 

PHILADELPHIA. PA. 



db^AA TO $250 Per Month Guaranteed— 
Clp IvU Sure Pay.— "Wages paid weekly to Agents ev- 
erywhere, selling our pat. Silver Mold WhiteWire Clothes 
Line. Business permanent. Forfull particulars addreBB 
GIUARD WIREMILLS, Philadelphia, Pa. 



SECOND-HAND MACHINISTS' TOOLS 
For Sale.— One Slotter, 20-in. stroke, weighs about 
two tuns, and 1b a well-made tool: Brown & Sharp's Uni- 
versal Milling Machine ; several Lathes, Screw Cutting ; 
Column and Post Drills 'Planers, etc., etc. For particu- 
lars address STEPTOE, McFARLAN & CO., 

Cincinnati, Ohio. 




LE COUNT'S PATENT 
HOLLOW LATHE DOGS 
AND CLAMPS.— A setM8 Dogs 
from % to 2-ln. , inclusive, $8, A 
set of 12 from % to 4-in., $17-30. 
Five sizes Machinists' Clamps, 
from 2 to 6-in., Inclusive, $11. 
Send for Circular. 

C. W. LeCOUNT. 
South Norwalk, 

Conn. 




MOUSE'S 




Boiler Tube 



Cleaner. 



THE BEST AND MOST DURABLE; and 
Sold at a Low Price. The only Scraper which never 
clogs, but cleans the foulest tubes thoroughly. 

A. H. & M. MOUSE, Franklin, Mass. 



A Perfect Safety Valve, 

AND NO WAY LIABLE TO GET OUT 
of FIX. This valve, depending on the water from 
the boiler for its weight or load, is positive of giving re- 
lief from all dangers that boilers are exposed to, as it 
shows low water as well as high steam. Also, Low-water 
Indicators, on same plan. Circulars sent on application 
BURLEY & CO., 
&l West 3d St., Cincinnati, Ohio. 



WATEB WHEELS. 

STEVENSON'S 

Duplex Turbine. 

Not en ualed by any wheel in existance. Great Economy 
of Water. The only Wheel suitable to variable streams. 
Bend for illustrated pamphlet for 1870. 

J. E. STEVENSON, 

93 Libertv St.. New York. 



OTIS' 



SAFETY HOISTING 

Machinery. 

OTIS BROTHERS & CO. 



NO. 309 BUOADWAY. NEW YOEK. 



OHINGLE AND HEADING MACHINE— 

C5 Law's Patent with Trevor & Co.'s Improvements 
The Simplest and Best in use. Also, Shingle, Heading 
and Stave Jointers, Equalizers.Heading Turners, Planers 
etc. Address TREVOR & CO., Lockport, N. Y. 



C CINCINNATI BRASS WORKS. — Engi- 
J neerB' and Steam Fitters' Brass Work. Best Qnality 
at very Low Prices. F. LUNKENHEIMEU, Prop'r, 



VINEGAR.— How Made from Cider, Wine, 
Molasses, or Sorghum in 10 hours, without using 
drugs. For circulars, address F. I. SAGE, 



Vinegar Maker, Cromwell Conn. 



Cotton Manufacturers, 

YOUR ATTENTION is invited to Pusey's 
Patent Ring Spinning Frames.the best in use. Send 
for circular. POSEY BROTHERS. 

Wilmington, Del. 



Wheel Machinery 

Ot every description made by EXETER MACHINE 
WORKS, Exeter, N. H. 



Andrews' Patents. 

Noiseless, Friction Grooved, Portable; and 

Warehouse Hoisters. 
Friction or Geared Alining: & Quarry Hoisters. 
Smoke-Burning Safety Boilers. 
Oscillating Engines, Double and Single, half to 

lOO-Horse power. „ 

Centrifugal Pumps, IOO to 100,000 Gallons 
per Minute, Best Pumps in the World, pass 
Mud, Sand, Gravel, Coal, Grain, etc., with- 
out in jury* 
All Light, Simple, Durable, and Economical. 
Send for Circulars. 

"WM. D. ANDREWS, ANDREWS & BRO., 

414 Water street, New York. 



BUERK'S WATCHMAN'S TIME DE- 
TECTOR. — Important for all large Corporations 
and Manufacturing concerns — capable of controlling 
with the utmost accuracy the motion of a watchman or 

gatrolman, as the same reaches different stations of his 
eat. Send for a Circular. J.E. BUERK, 

P. O. Box 1 ,057, Boston, Mass. 
N. B.— This detector Is covered by two U.S. patents. 
Parties' using or selling these instruments without autho- 
rity from me will be dealt with according to law. 



B 



URDON IRON WORKS,— Manufacturers 

of Pumping Engines for Water Works, High & Low 

Pressure Engines, Portable Engines of all kinds, Sugar 
Mill8,Screw,Lever,Drop,& Hydraulic Presses, Machinery 
in general. Hubbard & Whittaker.102 Front st.,Brooklyn. 



LATHE CHUCKS— HOIiTON'S PATENT 
— from 4 to 36 Inches. Also for car wheels. Address 
E. HOKTON & SON Windsor Locks Conn 



OILICATE OP SODA, IN ITS VARIOUS 

O forme, manufactured as a specialty, by Philadelphia 
Quartz Co., 783 South 2d st., Philadeipl ' v " 




THE Union Iron Mills, Pittsburgh, Pa. The 
attention of Engineers and Architects is called to 
our improved Wrought-iron Beams and Girders (patent- 
ed), in which the compound welds between the stem and 
flanges, which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided, we are 

Erepared to furniBh all sizes at terms as favorable as can 
e obtained elsewhere. For descriptive lithograph ad- 
dress the Union Iron Mills. Pittsburgh, Pa. 



CAMDEN 

Tool and Tube Works, 

Camden, N. J. Manufacturers ot Wrought Iron Tube, 
and all the most lm-provedTQOLS for screwing, Cutting, 
and Fitting Pipe Tube and Oil Well Casing. Screwing 
Machines of different sizes to screw and cut off from the 
largest to the smallest sized Pipe or Casing. Peace's Pat- 
ent Adjustable Pjpe Cutter. No. 2 cuts off from % to 2 
Pipe, $9'00. Peace's Pat. Screwing Stocks and Dies, No. 1 
Screws U, %,%, 9£, $10. No. 2screws 1, IK, l>£,2pipe, $20. 
No. 3 both screws and cuts off, 2 K,H, 3^,4, $6?. 



rpHE WOODWARD STEAM-PUMP MAN 

X UFACTUKING COMPANY, Manufacturers of the 
Woodward Pat. Improved Safety Steam Pump and Fire 
Engine, Steam,Water,and Gas Fittings of all kinds. Also 
Dealers in Wrought-iron Pipe, Boiler Tubes, etc. Hotels 
Churches,Factones,& Public Buildings.Hcated by Steam 
Low Pressure. Woodward Building, 76 and 78 Center st., 
cor. of Worth st. (formerly of 77 Beekman <t.) N.Y. All 
parties are hereby cautioned against infringing the Pat. 
££ ight of the above Pum;' a . M . WOOD WA UD , Pres't 



WOOD-WORKING MACHINERY GEN- 
erally. Specialties, Woodworth Planers and Rich- 
ardBon'B Patent Improved Tenon Machines. Nos. 24 and 
26 Central, corner Union st., Worcester, MasB. Ware- 
rooms 42 Courtlandt St., New York. 

WITHERBY RUGG. & RICHARDSON. 



WOODWORTH All 
FABRAR PLANERS I 



Wood Tools, etc., at 

No.3003Chestnutst. 

Philadelphia, Pa. 

POWER, 

DAVIS & 

TAINTER. 

E. P. HAMPSOH, Agent, 

38 Courtland St., New York. 



Niagara Steam Pump, 

CHAS. B. HARDICK, 



No. 9 AdaniB Bt., Brooklyn, N. Y. 



M 



ASON'S PAT'T FRICTION CLUTCHES 



are Manufactured l>y Volnev W.Mason & Co., Prov 
idence, R. I. Agents, R. BROOKS &, CO., 123 Ave. D, Ne' 
York • TAPLLtf RICE & CO. Akron. Ohio 16 tfeow 



THE BEST PUNCHING PRESSES ARE 
made by the Inventor and Patentee of the famous 
Eccentric Adjustment. Infringements upon said Patent 
will be severely dealt with. N. C. STILES, 

Middletown, Conn. 



PLATINUM. 



H.M. RAYNOB 

57 Bond St.. N.Y 



Page's Auxiliary Jaw, 




' common Monkey Wrench. Also, other Fine 
Machinists' Tools. 
J. W. STORKS & CO., 853 Broadway, New York. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machmes,Gray& Wood's Planers, Self-oiling 
Saw Arbors, and other wood working machinery. 

S. A. WOODS, ] 91 Liberty street, N. Y.; 

Bend for Circulars. ( 67 Sudbury street, Boston 



MACHINERY, I 



New and 2d-Han«l.« 

Send for circular. CHAS.PLACE 
CO., 60 Vesey St., New York 



w 



ATER-FLAME LIME KILN— 

BEST IN THE WORLD. Rights lor Bale. 

C. D. PAGE, Rochester, N. Y. 



THE MERRIMAN PATENT BOLT CUT- 
T ERS— Unrivaled by any. Cuts V, half- V, square, 
or round threads, on any size bolt, at one cut, with re- 
volving dies that arc instantly adjusted to the slightest 
variation, and opened to release the bolt when cut. 
The dies are changeable without turning a nut or screw 
Send for illustrated circular. BROWN" & BARNES, 
Fair Haven (near New Haven), Conn. 



TO PATENTEES. 

The St. Cloud Hotel, 

Corner 9th and F sts., Washington, D. C, 
Opposite Patent Office and Masonic Temple, and 

One Block from 
GENERAL POSTOFFICE DEPARTMENT. 
The F street cars, communicating with the Capitol, 
Executive Mansion, Treasury, War, and Navy Depart- 
ments, and the B. and O. R. R. Depot,pass the door. 

MUS. E. A. POLLAliD, Proprietress. 



TO CONTRACTORS.— 
Superior Steam Dredges, Steam Hoisting Derricks, 
Upland Excavators, Stationary and Marine Eneines, and 
ah kinds of Machinery made to order by the Pound Man- 
ufacturing Co., Lockport, N. T. 



d&OK A A Month with Stencil & Key Check 
fTn^^Jvf Dies. Don't fail to Becure Circular and Sam 
pies free. Address S. M. SPENCER, Brattleboro, Vt 



w 



OOD-WORKING MACHINERY FOR 

, . SALE.— We have on hand, ready for immediate 
delivery, Woodworth.Farrar, and Daniels Planers. No 
l, 2, and 8 Sash and Molding Machines, No. 1,2, 3, and 
4-foot Mortisers; No. 1,2, and 3 Power do. Also Tenon 
Machines of various kinds and sizeB, Scroll Saws, Freiz- 
ing Machines, Wood Turners' Lathes, Saw Mandrels 
etc., etc. 

These machines are gotten up of the best material and 
workmanship. For cuts and prices, address 

STEPTOE, McFARLA** & CO., 
Manufacturers of Wood-working Machinery and Ma- 
chinists' Tools, Cincinnati, Ohio. 



AMERICAN TINNED 
SHEET IRON. 

Coating uniformly over the entire sheet, by an entirely 
new and patented process. All sizes and gages on hand 
and made to order. 

H. W. BUTTERWORTH & SON, 
25 eow tt 29 and 31 Haydock St., Philadelphia, Pa. 




Independent Steam 

BOILER SUPPLY 

OR 

Feed Pump. 

RELIABLE FOR HOT OR 

COLD WATER. 

Circulars sent free. COPE & CO., 
No.ll8East2d St., Cincinnati, Ohio 



^flEAR'S VARIETY MOLDING MA- 
VT CHINE.-A. S. & J. Gear & Co., Manu 
facturers ; also, dealers in all kinds of Wood and Iron 
Working Machinery, Belting, etc. Address, 

56 SUDBURY ST., BOSTON, MASS. 




GREAT ECONOMY 
IN COOKING. 

MITCHELL'S Combination 
Cooking Stove cooks, bakes, 
and steams everything. 

Heats flats, broils steak 
no heat in your liou3e in 
Summer. Eight cents worth 
of fuel lasts six hours. 

Stove (including Teaket 
tie), eight dollars, oven $4 
;. steamer $1. 

S Boxed and shipped on re- 
? ceipt of Price. The Trade 
supplied at a discount. 
State and County Rights for sale. Address 

R. B. MITCHELL, Chicago, 111. 
Send for Circular. 



R 



BALL & CO., Worcester, Mass., Manu 
_• facturers or Woodworth's, Daniel's, and Dimen 
Bion Planers; Molding, Matching, Tenoning. Mortising 
Shaping, and Boring Machines ; Scroll Saws, lie-sawing. 
Hand Boring, Wood Turning Lathes, and a variety ot 
other Machines for Working Wood. Also, the best Pat- 
ent Door, Hub, and Rail Car Mortisine M achine3 in the 
world. i"W Send for our Xilustrared Catalogue. 
RICHARD BALL. K. P. HALSTET) 



ROBERT McCALVEY, Manufacturer of 
HOISTING MACHINES AND DUMBWAITERS. 
602 Cherry Bt., Philadelphia, Pa. 



KINDLEBERGER DOUBLE TURBINES 
The most economical Water Wheel of Hb class 
Manufactured and sold by 

NILES WORKS, Cincinnati, Ohio. 



PORTABLE STEAM ENGINES, COMBIN 
ing the maximum of efficiency, durability and econ- 
omy, "with the minimum of weight and once. They are 
widely and favorably known, more than 750 being in 
use. All warranted satisfactory or no salt. Descriptiva 
circulars sent on aoplication. Address 

J. C. HOADLEY & CO Lawrence Masp. 



IMPORTANT 

TO MACHINISTS.— The Best Metal for all 
Machine Uses is the MARTIN STEEL, made by 
The New Jersey Steel and Iron Co., Trenton, N. J. 
This steel is made by an entirely different proceBB from 
any other, and is tougher than wrought iron. It can be 
turned without annealing, being entirely free from hard 
spots. Every one who uses it pronounces it juf-t what 
they have long wanted, for a multitude of.uses, such as 
Crank Pins, Lathe Spindles and Screws, Cotton Machine- 
ry Rollers, Saw and Fan Spindles, etc., etc. Also, par 
ticularly adapted for Firebox Plates. Prices Low. Send 
for further informations a sample,8tatlng use to which, 
it is to be applied. 
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Advertisements will be admitted on tats page at the rate of 
Sl'00 per line. Engravings may head advertisements at 
the same rate per line, by measurement, as the letter- 
vress. 



WA TEB WHEELS. 

WARREN'S NEW GRADUATING TUR- 
BINE.— if you would be convinced that almost 
perfection in Water Wheels has been reached, send for 
circular of 1870. A. WARREN, Agent. 

Boston, Mass. 



TO SURVEYORS. 

PRICES FOB 1S70. 

ENGINEERS' TKANSIT $170 

Y-LEVEL $135 

SIX-INCH VEUNIER COMPASS 1 45 

Best quality only. Circulars sent free. 

BLUNT & CO., 179 Water St., New York. 

Prices Reduced! 

LEFFEL'S 




DOUBLE 




Best Water Wheel in 
existence. Send for New 
Price List, adopted June 
1, 1870. Also, for large 
wheel book for 1870,just 
out. Sent free by ad- 
dressing the manufactu- 
rers. 
JAMES LEFFEL & CO., 

Springfield, Ohio, 
and New Haven, Conn. 




PARTIES FILLING 
Barrels with liquid of any 
kind, cannot afFord to be with- 
out 
CATLIN'S PATENT 

AUTOMATIC 

BarrelFiller 

If, after trial, the thins tucv 
can, the money paid forlheni 
will be refund upon, tlicr re- 
turn tome. They will save the 
wages of one or more men. 
They will be kept In repair, at 
least one year, free of charge. 
Address, for eireujar.or orders 
for Killers, the patentee and 
manufacturer, S. O. CATLIN, 
Lock Box 418, Cleveland, Ohio. 



GEAR WHEELS, 

PollBytflyflBBlMtc. 

THE PATTERNS OF THE NOVELTY 
IRON WORKS, New York, having been purchased 
by the 

Continental Works, 

Green Point, Brooklyn, E.D., Castings from the same can 
be furnished, with dispatch, at reasonable prices. 

F. F. ROWLAND, 
Continental Works, Green Point, near the 10th ft. Ferry. 




More than 300 Different Styles 

Lift and Force Pumps 

JIYDBACLIC KAIMS, et 

t^~Send for Circular & Prices,,^ 
RUMSEY & CO., 

Senaca Falls. N. IT., IT. S. A. 



etc. 



VALUABLE 

PATENT RIGHT 

STATE KIUHTS FOR SALE OF THE 
'■ KODGERS " Improved Foidins Chair. Simple, 
Lit; lit, an* cannot lie surpassed. Only \% inches in depth 
when closed. Apply, by letter or personally, to 
HUDSON & MENET, 
Advertising Agents, 21 Park Row, New York. 



THE CELEBRATED 




THIS SHAFTING IS IN EVERY PAR 
ticalar Superior to any turned shafting ever made. 
It is the most economical sliafting to buy, being so very 
much stronger than turned shafting, less diameter an- 
swers every purpose, causing a great saving incouplings, 
pulleys, and hangers. It is perfectly round, and made to 
Whitworth's Gage. All who give it a trial, continue to 
use it exclusively. "We have it in large quantities. Call 
and examine it, or send for a price list. GEO. PLACE 
& CO., 136 and 12S Chambers St., New York. 



$100.00 PRIZE STORY 

In every Number of Volume VII. of 

Wool's Household Magazine, 

THE LARGEST AND BEST 

$1 MONTHLY JHTHE WORLD 

The VII Volume begins with July, 1870. 



Yearly, $1; Single Copies 10 cents. 

SPLENDID PREMIUMS ! Send for Catalogue. 
S. S. WOOD, Publisher, 

NEWBURGH, N. Y. 



PATENT GRIND- 
ERS.-It will pat for 
any party, having power, 
to purchase one of these 
cheap and usefullittle ma- 
chines. More than SCO now 
in use. Orders for them 
ss=- promptly fille d by Ameri- 
^B» can Twist Drill Co., Woon- 
" ""' socket, R.I.; A.J. Wllkin- 
Bon * Co., or Goodnow & 
"Wightman, Boston, Mass.; 
J. W. Storrs & Co., or Post 
& Goddard, N. Y.; C. M. 
GhrlRkcy.or Kelly, Howell, and Ludwig, Philadelphia, 
Pa. Be particular, when buying a machine, to see that 
the name, American Twist Drill Co., is cast in the front 

&anel, as inferior imitations have been sold. A NEW 
RINDING MACHINE is just completed for running 
two wheels at once, that will be sold complete at the 
exceedingly low price of $14. Call on any of the above 
Agents and examine thiB splendid tool, or send for Pho- 
tographs to the AMERICAN TWIST DRILL CO., Woon- 
socket, R. I. 




Man Mies. 

You can Open the Package and exam- 
ine the Watch before Paying. 

We send Genuine Waltham "Watches with this privilege, 
by Express, to any part of the country, with the bill to 
collect on delivery. Solid Silver Hunting Watches at $18; 
Gold Hunting Watclies,$70. Every Watch Warranted 
by Special Certificate. Send for our descriptive price 
list, which explains the difi'erent kinds, and gives weight 
and quality of the cases, with prices of each. Write for 
it as follows: 

Messers. HOWARD & CO., No. 785 Broadway.N. T.:- 
Pleasc send me your illustrated Price Listof WALTHAM 
WATCHES, as per advertisement in Scientific American. 

Sign Name and Address in Full, 
And you will receive it, postpaid, by return mail. It 
gives all theinformation you desire, and explains our 
plan of sending Watches by Express without any risk to 
the purchaser. 

HOWARD & CO., 785 Broadway, N. Y. 

Formerly No. 619 Broadway. 



SHAW & JUSTICE'S DEAD STROKE 

POWER HAMMERS, 

For heavy or light forging and die work. Superior to 
anyotliers. Durable .and simple. P. S. JUSTICE, 
14 North oth St., Philadelphia. 42 Cliff St., New York. 



ENOCH MORGAN'S SONS' 1809. 

SAP OLIO, 

-m For General 



ESTB. 

; c 
\ 

^^^ps^i Household Purposes 

IS BETTER AND CHEAPER THAN SOAP 




SECOND-HAND MACHINERY.— We offer 
for sale our entire Stock of Working Machinery, 
onsisting of Lates, Planers, Drills, etc., at low prices. 
Mso, a lot of 6-ft. EngineLathes, 18-in. swing, and 2 10-in. 
itroke Shapers, new. Apply, for description, to 

■ TWISS, HA\nS &, CO., New Haven, Conn. 



H 



London 4S Cannon street. 

- KOHNSTAMM, 

Manufacturer ot 

ULTRAMARINE, 

Itlllftrttir (if Ttlntrllol, IT^onol, a n H (lo.mnn'l 



and Importer of English, French, and German 7 Colors, 
. J ;iiius,'and Artists'MaterialB, Bronzes, and Metals. No, 
!.(>0 Chambers street, between Broadway and Church St., 
Sew York. 

EMPLOYMENT. 

<&9£»fi A M0NT H with Stencil Dies. Sam- 

qp^c'V pies free. Address 

S. M. SPENCER. Brattleboro. Vt. 



NEW-YORK 




ompanft 



The oldest and largest Manufacturers of 

VULCANIZED 

RUBBER FABRICS 



ADAPTED TO 



Mechanical Purposes. 
— « • . — 

ilfachine licit lug, 
Steam Packing, 
Leading Hose, 

Suction Hose, Etc., 

Of every siae anc! vai'iety. 
PATE IX T 

SOLID EMERY VULCANITE 
WHEELS, 

For Grinding and Polishing Metals. These Wheels 
worn patented in 1859, and are the ORIGINAL SOLID 
EMERY WHEELS, of which all other kinds are mere 
imitations, and greatly inferior. 

%W~ Descriptive Pamphlets, containing Prices and 
full information, may be obtained, by mail or otherwise, 
on application to 

NEW-YORK BELTING AND PACKING CO., 

37 & 38 Parle Time, New-York. 



One Million Acres of Choice Iowa Lands 

FOR SALE AT $3 PER ACRE, and upward, for cash, or on credit, by the Iowa Rail- 
road Land Co. Railroads already built through the Lands, and on all sides of them. Great inducement** 
to settlers. Send for our free Pamphlet. It gives prices, terms, location ; tells who should come Wes i.what they 
should biing, what it. will cost ; gives plans and elevations of 18 different styles of ready-made houses, which the 
Company furnish at from $250 to $4,000, readv to Bet up. Maps sent if desired. Address 

W. W. WALKER, Vice President, Cedar Rapids, Iowa. 



FOR S4LE.— 2 Upright 'Steam Engines, 8- 
H. P. each ; 1 Double Oscillating Engine, for tow- 
boat, 20-H. P.; 1 Portable 8-H. P., and 2 Steam Pumps'; 
" Worthington." HOSFOBD & GAF.SIDES, 

211 Greene St., Jersey City, N. J. 



d&Ofk A DAY T< 
fJP^V Agents to Inti 
TLE SEWING MACHI3 



TO MALE AND FEMALE 
Introduce the BUCKEYE $20 SHUT- 
. „„ U1J ., lA , v. ^^JHINES. Stitch alike on both sides, 
and is the only LICENSED SHUTTLE MACHINE 
sold in the United States for less than $40. All others 
are infringements, and the seller and user are liable to 
prosecution and Imprisonment. Outfit free. Address 
W. A. HENDERSON <Sb CO., Cleveland, Ohio. 



PATIENT 
OLD ROLLED 

SHIFTING. I 



The fact that this shafting has 75 per cent greater 
Rtrensth,a finer flnish.and is truer to gage.than any other 
in use, renders it undoubtedly the most economical. We 
are also the sole manufacturers of the Celebrated Col- 
lins Pat. Coupling, and furnish Pulleys, Hangers, etc., 
of the most approved styles. Price lists mailed on ap- 
plication to JONES & LAUGHL1NS, 

120 Water St., Pittsburgh. Pa. 

t^~ Stocks ot this shafting in store and for sale by 
FULLER, DANA& FITZ, Boston, Mass. GEO. PLACE 
& CO., 126 Chambers St., New York. 



Drawing Instruments, 

AS DIVIDERS, SCALES, PROrRAOTORS, 
etc.. at very reduced prices. Also. Transits, Com- 
passes, Levels, Spectacles, Spyglasses, Microscopes, etc. 
A Priced Catalogue sent for ten cents. 

W. Y. McALEISTEK,128 Chestnut St., Philadelphia. 
%W A Catalogue of M attic Lanterns and slides, 10c. A 
Catalogue of Air Pumps, Magnetic Batteries, etc., 10c. 



djJ K ForBarnes Cast Steel and Wrought Iron 

flOfJ Self-adjustable Pipe and Stud Wrench.for various 
Bizes. Address C. TRESSELT, Fort Wayne, Ind. 



TRON PLANERS, ENGINE LATHES, 

1_ Drills, and other Machinists' Tools, ot Superior Qual- 
ity, on hand and finishing. For sale Low. For Descrip- 
tion and Price, addreBS NEW HAVEN MANUFACTUR- 
ING CO.. i.ew Haven. Conn 5 tf 08 



(SS^B ZzfSEi ^i fSlireT W vffi*B iBi3? 



bolt Cutter 

- NewUnvcntionS 'Address? 



yj^yytfcgiijtisfljii 



BAND SAWS. 

PATENT BAND SAW MACHINES, MADE 
by Perin & Co. for Log, Re-sawing, and Scroll. 
Mongin& Co. 'b Saw Blades, in stock and made to order, 
from % to 6 inches wide, 50 ft. long. Saws and Machines 
Warranted. 
Also, TaperFiles, etc. 

All Styles of Band Saw Machines in operation at Ma- 
hogany Mill, 10th St., E. K. 

GEORGE GUEUTAL, 
Sole Agent for the II. S.. 89 West 4th St., N. T. 



O A TT7C EVERY DESCRIPTION 

u f\ W 10 • Guaranteed under a forfeiture ol 
$1000, to cut the most lumber with the least expense 

Henry Disston & Son, 

PHILADELPHIA. Special attentionpaid toour newBtyle 
Circular, Belt, Cross-cut, Mill, and Hack Saws. Orders 
received from England, Ireland, and the Continent. 



DRILLS 



PATENT 

Diamond-Pointed 

DRILLS, with Improved Steam Machinery 
lor all kinds of ROCK DRILLING, WELL BORIN<5, 
and PROSPECTING. SEVEKANCE & HOLT, 

Office 16 Wall St., New York. by 
I5T" Illustrated Circular sent on application. 



OAT. SOLID EMERY WHEELS AND OIL 

JL STONES, for Brass and Iron Work, Saw Mills, and 
Sdge Tools. Northampton Emery Wheel Co. Leeds.Mass. 




Reynolds' 

Turbine Water Wheels. 

The Oldest and Newest. All others 
only imitations of each other in 
their strife after complications to 
confuse the public. We do not boast 
but quietly excel them all 1 nstaunch 
reliable, economical power. Beau- 
tiful pamphlet free. GEO.TALLCOT, 
96 Liberty st. New York. 
Gearing Shafting. 



Improved Awning. 

C COMMUNICATIONS 
J concerning purchase oi 
Rights should De addressed 
to J. B. ARMSTKONG, Ur- 
bana, Ohio. 

It obviates the necessity 
for posts or supports at the 
front edge, provides a neat 
_ and effective shelter for the 
awning when rolled up, is perfectly easy to spread out 
or roll up, is simple in construction, and remarkably 
tasteful in appearance. It can be fully or partially ex- 
tended to admit or exclude light without the aid of a step 
ladder, and in a moment's time. We consider this form 
o f Awning as far superior to any form of canvas awning 
heretofore employed, combining, as it does, durability, 
convenience, and comeliness. On exhibition at Whft- 
lock's. Nob. 35 and 37 Park Place, New York. See Scien- 
tific American dated Ne-v. 27.1869. 





• ClRCULAl&fONCSAVIS i 

.*- REQUIRE N*0CUMMINC;>.\ 




Factory, Trenton, N. J„ office, No. 2 JacoD at., N. Y. 

HT Branch Office for Pacific Coast, No. 606 Front si. 
San Francisco, Oal. 



WIRE ROPE. 

Manufactured by 

JOHN A. ROEBLING'S SONS, 
Trenton N. J. 

FOR Inclined Planes, Standing Ship Rigging 
Brldges,Ferries,Stays or Guys on Derricks & Cranes 
Tiller RopeB, Sash Cords of Copper and Iron, Lightning 
Conductors of Copper. Special attention ffiven to boisv 
ing rope of all kinds for Mines and Elevators. Apply for 
circular, giving price and other information. Send for 
pamphlet on Transmission of Power by "Wire Ropes. 




Harrison **£. 

First-class Medal, Woi'ld's Fsir. London, 1862. 

And American Institute Fair, New York, 1869. 

Over 1000 Boilers in use. 

Address Harrison Boiler Works, Philadelphia, Pa., or 

JOHN A. COLEMAN, Agent, 
110 Broadway, New York, and 139 Federal St., Boston 

THE 

Tanite Emery Wheel. 

Does not Glaze. Gum, Heat, or Smell. Address 
THE TANITE CO., 

StroudBburg, Monroe Co., Pa. 

CAUTION. 

Patent 

PULLEY BLOCKS. 

75,000 IN USE. 
MEDALS : World'sFair,1862 ; Paris 
1S67 ; N. Y. State Fair, 1867, etc. 
Washington, D. C, June 8, 1867.— 
■e> WJ lSB * n an Interference between the claim 
&>-mMm of T. A. Weston and the patent of ,1. 
J. Doyle., the priority of Weston's 
well-known invention was fully es- 
tablished. The public are hereby 
cautioDed not to Duy or UBe any Dii 
ferential Pulleys marked 

tl BO YLE," BIRD, or "LONGLEY£ 
legal DrocccdinffG being now in pro- 
gress for the suppression of infringe- 
ment. Parties who have purchased 
infringements of Weston a patent, 
may obtain licenses, legalizing the 
use of the same, upon reasonable 
terms, on application to 

T. A. WESTON, 
43 cihambersstreet. N. Y.- 
Ill or Ms Attorneys, aBBETT & FUL- 
LER. 229 Broadway, N. T. 

The genuine Weston's Pulleys 

iiinw 11 ^ haveimproved hard metalSheaves 

^* durable &s chilled castings, without 

brittleness.a :d each pulley is tested 

For terms, etc, address 

HARRISON BOILER WORKS, 

Philadelphia, Pa, 

Caution. 

Doyle's Patent Differential 

P VLLE Y BLO CKS. 

We caution all parties using " Dovle's " Pulley Blocks 
against making'any terms with Weston on his assertion 
of infringement. " We will protect our cnsi.ome.rft in the 
use of every lllock we sell." The interfeience. between 
the claim of J. J. Doyle and T.A.Weston was decided 
by the Com. of Pat. in favor of Mr. Doyle on tho 18th 
day of Oct., 1866, and since that official decision, Mr. 
Dovle has never received any notice of any other appli- 
cation by Weston or of any other interference, and 
hence a patent cannot have been granted legally to he 
said Weston. The celebrated Doyle Blocks have taken 
premiums over Weston's and all other makers' blocks 
at every Fair where they have been exhibited at the 
same time. We don't use thechilled or very hardmetal 
sheaves, for the reason that they soon wear out the 
chain, which costs $10-40 on a K-tun block, and a new 
sheave only costs J1'25. Orders solicited. 

SAM'L HALL'S SON & CO., 
329 West 10th street. New York 
Sole Manufacturers. 

Working Models 

And Experimental Machinery, Metal or Wood, made 
order by J. F; WEBNEK 62 Center Bt„ N. Y 

POWER PLEDGED 

Equal to any overshot, with 

N. F. BURNHAM'S 

New Turbine 

Water Wheel. 

Illustrated Pamphlet, for 1870, " with 
Reduced Price List," sent free by N. F 
BUKNHAM, " Patentee," York, Pa. 

BRICK PRESSES, CLAY WHEELS, Brick- 
makers' Tools of every description. Address 
F. L. & D. R. CARNELL, 
1844Germant3wn a venue, Phi ladelphia, Pa. 

ILLUSTRATED MANUALS : and Catalogues 
sent by mall for 10c. each. 

Mathematical Instruments 116 pages 

Optical Instruments 54 " 

Stereopticons and Magic Lanterns.. 88 " 

Philosophical Instruments 64 

JAMES W. QUEEN & CO., 

«M Che stnut St .. Philadelphia P a. 

ROOT'S WROUGHT IRON SECTIONAL 

Safety Boiler. 

Composed of best Wrought Iron Tubes, tested to 500 
pounds ; no large sheet iron, shell or thin cast iron to 
explode. Absolutely safe, economical, durable, and ef- 
ficient. Send for pamphlet. AIbo .Steam Englnes.S team 
Pumps, etc. ROOT STEAM ENGINE CO., 
95 and 9? Liberty Bt„ New York. 

~™~~~ RANSOM 

SIPHON CONDENSES CO., 

Buffalo. NY. Condenser Illustrated In Scientific Ameri- 
can, Feb. 13. Makes vacuum at 1 per cent cost of power 
gained. Saves 25 to 40 per c. fuel. Licenses on reason- 
able terms. Send for circulars. 

Tools and Machinery 

FOB SALE. 




The Novelty Iron Works 

(Foot of East Twelfth St., New York,) 

Have for SALE a Complete Assortment of LATHES 
PLANEKS, TOOLS,etc„f or working both wood and iron, 
and Smiths* and Boilermakers' tools ; suitable for the 
manufacture of steam engines, boilers, and general ma- 
chinery of every description, together with the drawings 
and patterns relating to the same; also, the engines, boil- 
ers.cranes, foundery nxtures,shafting, pulleys and hang 
ers; the valuable lot of gear patterns (being the most 
complete in the country), and the tools, fixtures, and 
patterns for the construction and erection of architec 
turalworkv 

Also, a Marine Beam Engine, cylinder 6C-in. by 10-ft 
stroke.suitable for a coasting or a heavy towing steamer 

Terms cash, or g-ood securities. 

|y SEND FOE CATALOGUE. 

PRINTED with the Ink of CHAS. ENEU 
JOHNSON & CO., Tenth and Lombard SB., Phil* 
" 59 Gold corner Ann St., New York. 
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